


U-J SJvoo 

as,* 


CUHtORS^ ftMl 


.(>osrti(w 


.posmos 


,1 AwsB stc/owj 


VOLTS/t)W 


VOLTS/DW 


jpoitnw 


,P 0 S)^, 


f| ® COttPlW* 


J COWJ'O**® 


tlectranic5& 


$3.50 

MM70924 

MAR90 


Canada’s Magazine for High-Tech Discovery 


70924 


2246 ' 


I DC aRcurr BASICS 
THE CURRENT RING 
USING UQUID CRYSTALS 

UGHfSENTINEL 


513735*JAN 92* 9T27* 
KEVIN JOURNEAUX 
68 EASTON AVE 
MONTREAL WESTPO HAX 1K8 


A scanner 


for any purpose-almost 


FSSX12 

Full Scale Scanner 
Seepages 





(1 0 MHz, 3-slot XT Compatible) 

Based on the 1 6-Bit 1 0MHz 8086 microprocessor, Phoenix 
BIOS, Available with one 360K 5.25" Floppy or up to two 
720K 3.5" Floppy uiskette Drive, socketed for 8087 math 
co-processor, 640K RAM, 3 Full-Length XT Expansion 
Slots, Two Serial Ports, One Parallel Port, Real Time ClocK 
Also features On-Board Hercules Compatible Display 
Adapter, Floppy Controller and SCSI Hard Drive controller, 
key lock for system and case, 101 Enhanced Keyboard. 

Optional extras include 20 MB SCSI Hard Drive or 40MB 
SCSI Hard Drive. 


(16 + 20 MHz 386 System) 

Based on the Intel 80386 microprocessor, Phoenix BIOS, 
One 1.2MB Floppy Diskette Drive (Optional 360K 5.25" 
Floppy Drive or 720K 3.5" Floppy Drive or 1.44MB 3.5" 
Floppy Drive), socketed for 80387 math co-processor, 6 
Expansion Slots, Two Serial Ports, One Parallel Port, Real 
Time Clock, Floppy Controller and Hard Drive Controller, 
101 Enhanced Keyboard. Available with 32-bit memory in 
the following RAM configuarations: 2 Mb, 4MB, 8 MB, 16 
MB. Features a small footprint, yet it can take as many 
cards and drives (including hard drives) as full-sized 
models. 

New 386 motherboard has alt peripherals listed 
above on board leaving you with 


SPECIAL 

PERFORMER 8088 
(as described above but 
using 8088 CPU) 
8MHz— $499 
10MHz— $599 


COMPACT 386-16 
with 1 Meg RAM 
+40 Meg Hard Drive 

$2095 


And 4b Meg Conner 
Hard Drive 

$1895 
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This newest addition to our computer line features the Intel j 
80386 SX 16 MHz microprocessor which uses a 16 bit | 
external bus similar to the 286 AT compatible machines. | 
However internally the 32 Bit 386-SX microprocessor is 
compatible with that of a 80386 processor. Socketed for | 
optional 80387SX co- processor. Features 1 MB onboard i 
RAM (optionally expandable onboard to 2MB and 4 MB : 
RAM). Processor speed 16 MHz (switchable to 8 MHz), 6 j 
expansion slots. Two serial ports, one parallel port, real ; 
time clock, one 1.2 MB floppy disk drive (optionally ; 
available with 5.25" 360K or 720K 3.5" floppy disk drive), 

101 enhanced keyboard. Features a small footprint, yet it | 
can take as many cards and drives (including hard drives) | 
as full-sized models. 

New SX motheitoard has all peripherals 
listed above on board leaving you with 6 f 
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ExceltmruxZ and £ 

• Basic BEST System 
• BEST computer system b 
• Hard drives and other peripherais c 
•Aii our system 
Systems prices d 
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(16 MHz, a«lot AT Compatible) 

Based on the Intel 80286 microprocessor, Phoenix 
BIOS, One 1.2MB Floppy Diskette Drive (Optional 
360K 5.25" Floppy Drive or 720K 3.5" Floppy Drive 
or 1.44MB 3.5" Floppy Drive), socketed for 80287 
math co-processor, 640K RAM (Optionally expan- 
dable to 1 MB onboard or higher using 1 6-Bit memory 
expansion cards), 8 Expansion Slots, Two Serld 
Ports, One Parallel Port, Real Time Clock, Floppy 
Controller and Hard Drive Controller, 101 Enhanc^ 
Keyboard. 

Compact286-16runsat 
16 MHz with 1 Meg Memory $ 1195 
with 40 MHz Hard Drive $ 1695 


(12 MHz, 3-siots AT Compatibie) 

Based on the Intel 80286 microprocessor, Phoenix BIOS, 
One 1 .2MB Floppy Diskette Drive (Optionally, use up to two 
3.5" 720K or 3.5" 1 .44MB Floppy Drives in place of the 1 .2 
MB Drive), socketed for 80287 math co-processor, 640K 
RAM (Optionally expandable to 1 MB onboard or higher 
using 16-Bit memory expansion cards), 3 Full-Length 
Expansion Slots, Two Serial Ports, One Parallel Port, Real 
Time Clock, Floppy Controller and a Connors Hard Drive 
Controller, key lock for system and case, 101 Enhanced 
Keyboard. 




PERFORMER 28&-12-3 
with 640 K 


With 40 Msg Conners 
Hard Drive + 1 Meg Ram 

$1195 


COMPACT 286-1 2 
at 12 MHz with 640 K 

$899 „ _ 


COMPACT 286-12 
I 12 MHz version with 40 Meg 
j Conners Hard Drive (28mS) 

I $1395 


ELITE 38&^ 

Exceltronix Introduces the BEST ELITE 33 
Mhz 80386-0 Wait State with Cache Memory 
at an incredible Introductory price offer. 

Basic ELITE 386-33/0 System includes: Intel 80386 32 
Bit Microprocessor, 32K cache memory, 0 wait state, 
1 1.2 Meg Floppy Disk Drive (optional 360K 5 1/4" 
Roppy Drive, or 1 .44 MB 3.5" Floppy Drive), Socketed 
for 80387 math co-processor, 8 expansion slots, 2 
serial ports, 1 parallel port, real time clock, floppy 
controller, hard drive controller, heavy duty power 
supply, 101 enhanced keyboard. Available with the 
following memory configurations: 1 Mb, 2 Mb, 4 Mb, 8 
Mb, 16 Mb of 32 Bit on board memory. Attractively 
packaged in a tower case with lots of room for 
expansion. Includes 1 Mb of Ram. 

Exceltronix 
introduces 
80486 
for under 
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YEAR WARRANTY 

3 years parts and labour 
ds — 5 years parts and labour 
y the original manufacturer’s warranty 
re CSA approved 
ot include monitors 


321 College Street, Toronto 

433 Horner Avenue, Unit 12, Etobicoke, mw 4Y4 (416) 252-8543 FAX (416) 252-5124 
360 Albert Street, Suite 1510 Ottawa, KIR 7X7 (613) 235-2378 FAX (613) 235-2416 
Halifax: (902) 454-0052 Edmonton: (403) 483-4271 
Montreal: (514) 849-5872 Winnigeg: (204) 942-8993 


IBM PC, IBM )CT and IBM AT are Registered Trade Marks of IBM Canada Ltd. 



What doToshiba notebook 
computers have m common 
with their owners? 

They both excel at what they do. 



More than a century ago, Toshiba established itself as a leader in technological innovation. Since then, 
the name has become synonymous with uncompromising 
quality and a high standard of excellence. So, it’s not surprising that Canadians who demand a lot of 
themselves, choose Toshiba as their laptop/portable computer. They know they can 
depend on Toshiba’s history of quality, outstanding price/performance and state-of-the-art technology. 

For more information about Toshiba’s notebook PC’s and Canada’s entire 
“first family” of laptop/portable computers, contact your nearest Canadian Authorized Toshiba Re-Seller, 

or call Toshiba direct at 1-800-387-5645. 

Canadians know the difference! 



Introducing the lOOOXE — 

the lightweight heavyweight with internal hard disk drive! 

• Notebook 80C86 computer 

• Outstanding backlit electroluminescent LCD display with 
640 X 400 resolution 

• MS-DOS and File Transfer software in ROM (Read Only Memory) 

• Fast Internal 20 MB hard disk drive 

• 1 MB standard RAM memory expandable to 3 MB 

• Full function keyboard features dedicated cursor control keys 
and 12 function keys 

• Weighs less than 6 lbs. 

• Uses Toshiba’s outstanding array of battery conservation 
techniques including - “AutoResume Mode” 


Introducing the 1200XE — 
an evolution in notebook computing! 

• Notebook 80C286 computer 

• Outstanding sidelit fluorescent LCD display with 
640 X 400 resolution 

• Internal 1.44 MB 3.5" Floppy disk drive and fast internal 20 MB 
Hard disk drive 

• Full function keyboard features, dedicated cursor control keys 
and 12 function keys 

1 MB of RAM memory standard, expandable to 5 MB 
• Weighs less than 8 lbs. 

• Uses Toshiba’s outstanding array of battery conservation 
techniques including “AutoResume Mode” 


TOSHIBA 


INFORMATION SYSTEMS DIVISION 
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COPYRIGHT 

All material is subject to worldwide copyright. 
PCB designs are copyright and may not be sold 
withoutpermission. 

LIABILITY 

No responsibility whatever is accepted for 
failure of projects to perform for any reason, and 
no responsibility is accepted for any injury or 
damage caused by any faullin design. 

EDITORIAL QUERIES 

We cannot answer telephone queries. Written 
queries must be accompanied by a stamped, self- 
addressed envelope, relate to recent articles and 
muslnotinvolve the staff in research. 

PCB SUPPLIERS 

We do not supply printed circuits or kits, and we 
do not keep track of availability. However, PCB s 
for projects are available from the following mail 
order sources: 

B-C-D Electronics, PO Box 6326, Sm. F., 
Hamilton, OntarioL9C6L9. 

K.S.K. Associates, PO Box 266, Milton, On- 
tario L9T4N9. 

Spectrum Electronics, 14 Knightswood 
Crescent, Brantford, OntarioN3R7E6. 
GeoDyssey Electronic Development 
Inc., 8744 Greenall Avenue, Burnaby, B.C., 
Canada V5J3M6. 


Affordable Scanner 

The scanner shown in our second cover 
photo is the Planscan from Planon Sys- 
tems, ideal for any CAD or desktop 
publishing requirement. You can scan a 
drawing 36" wide and any length at up to 
400 dots per inch in just a few minutes. 
Once in your computer, you can use 
various software programs to set the light- 
ness, the file format and more. Viewbase, a 
database for images, lets you search, view, 
zoom and print your document. The 
Cadoverlay program lets you convert your 
scanned raster image into hybrid 
raster/vector drawing files for 
AutoCAD or Versacad'^^. For more in- 
formation, contact Planon Systems Inc., 
2780 Skymark Avenue, Units 5-7, Missis- 
sauga, Ontario L4W 5A7, (416) 624-6222, 
Fax624-6535. 
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Oops, again... 

After all ourpromises, too. It seems that the 
desktop publishing computer truncated 
the program listing in January’s A 
Microsoft Mouse for C. Well, that’s our 
story and we’re sticking to it. Those of you 
who tried this program will have searched 
in vain for the listing ‘ ‘MOUSE.H”. Here 
is the missing text: 


/*Header File For Microsoft Mouse*/ 

/*Copyright (C) Doug Bedrosian 
1989*/ 

/*mouse interrupt number */ 
#define MOUSE 0x33 
/*resets the mouse, and returns the 
following: 

m_pram_l = 0 if mouse not found 
m_pram_l = -1 if mouse installed 
m_pram_2=#ofmousebuttons */ 
#define RESET 0 
/*displays the cursor on the screen 
there is no return information */ 
#defineCURSOR_ON 1 
/*removes the cursor from the 
screen, no information is returned*/ 
#defineCURSOR_OFF 2 
/*used for returning information 
about the mouse 
m_pram_2 = button status 
m_pram_3 = horizontal position 
m_pram_4= vertical position */ 
#defineGETJNFO 3 
/*used for placing the cursor at a 
certain location, the following 
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must be specified: 
m_pram_3 = new horizontal posi- 
tion 

m_pram_4= new vertical position */ 

#definePLACE_CURSOR 4 
/*used for setting the horizontal 
cursor movement, the following 
must be specified: 
m_pram_3 = min. hor. position 
m_pram_4= max. hor. position */ 
#define SET_HORIZONTAL7 
/*used for setting the vertical 
cursor movement, the following 
must be specified: 
m_pram_3 = min. ver. position 
m_pram_4 = max. ver. position */ 
#defineSET_VERTICAL 8 
/*used for setting the sensitivity 
of the mouse, the following must be 
specified: 

m_pram_3 = horizontal sensitivity 
m_pram_4= vertical sensitivity */ 
#defineSET_MOTION 15 

Our apologies to those who were in- 
convenienced by this omission. 

Servicing Tools 

Brunelle Instruments announces the Fas- 
tool line of servicing tools. Tlie main item 
of interest is the butane energy source 
soldering iron and different tips that can be 
used for soldering and melting plastics, 
heating small parts, etc. It needs no 
electricity, and so is ideal for field work. 



A brochure explains the four models 
available, plus descriptions of tool kits con- 
sisting of cutters, heat sinks, screwdrivers, 
desoldering tools, tweezers, test lamps and 
more. Contact Brunelle Instruments, 73- 
6th Range South, St-Elie-d’Orford, 
Quebec JOB 2S0, (819) 563-9096, FAx 
569-1408. 
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Low Cost Steadicam 

The professional Steadicam'^'^ has long 
been used in movies and TV to get steady, 
shake-free pictures with handheld TV 
cameras. Now Cinema Products intro- 
duces the Steadicam Jr"^^, a grip that lets 
you stabilize your video camera economi- 
cally. Listing at $579 US, the Jr will allow 



you to climb stairs, move around outside, 
etc. Using inertia rather than expensive 
gyros, it has a 3 1/2" B&W monitor and a 


small light that fits on tlie top of your 
camera. The entire unit is powered by four 
C cells. You can use the video camera of 
your choice, as long as it weighs less than 
3.5 pounds; the total weight of the camera 
and unit will be between 4.1 and 6.3 
pounds, including batteries and counter- 
weights. The whole unit is said to be very 
easy to handle, although it won’t feel 
weightless. The display monitor, a backlit 
LCD, will work even in bright sunlight. 

Since the Steadicam Jr. is a new 
product, you may have to search around a 
bit to locate one, or you can contact the 
manufacturer. Cinema Products, 3211 So. 
La Cienega Blvd, Los Angeles, CA 90016, 
(213) 836-7991,Fax836-9512. 

Circle No. 5 on Reader Service Card 



METERS FOR EVERY JOB! 

VALUE PRICED 

MODEL GDM-8035 
DIGITAL BENCH 
MULTIMETER 

Six functions including AC/DC 
voltage, AC/DC current, resis- 
tance and diode test, 20A high 
current range and 1 200V high 
voltage range, accuracy 0.1%. 

Circuit protected, seven segment 
LED display. 

$325 ■ Plus $10 for shipping & handling. 

MODEL HC-4510 
4-1/2 DIGIT ACCURACY 

200mV to 750V AC, 200mV to 1 0OOV 
DC and 2mA to 1 0A AC/DC currents 
plus resistance 20 ohm to 20M ohm. 
Overload protected, 9V battery 
included. 

$134.50 

Carrying case: add $10.00. 

Plus $5 for shipping & handling. 

HC-5050E 
DELUXE ANALOG 
MULTIMETER 

1 4 DC volt ranges to 1 200V and 
1 3 AC ranges to 3300V plus AC/DC 
currents, DC resistance and dB. 
Accuracy 2.5% DC and 3.5% 
AC. Complete with carrying case. 



HC-5050E 


$59.95 



Plus $5 for shipping & handling. 
CSA approved where applicable. 

Order by phone or mail. Credit card, money order, cert, cheque or 
C.O.D. Ontario residents add 8% P.S.T. 

KB ELECTRONICS 

1428 Speers Rd., Oakville, ON L6L 5M1 
Tel. (416) 847.8588 FAX (416) 847-8598 
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Bargraph DMM 

RCC Electronics have announced the model RCC450 Digi- 
talBargraph Multimeterwith a fuse protected current range 
and PTC protection on the ohms scde. The unit has a 3 3/4 
digit LCD display with aresolution of 4000 counts and a41 - 
segment bargraph. The measurement rate is 1 0 readings per 
second. RCC Electronics Ltd., 310 Judson St., Unit 19, 
Toronto, Ontario M8Z 5T6, (416) 252- 5094, Fax 252- 
3031. 
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Recording Analyzer 

The Electric Development Corporation has announced the 
Model 4760 portable power analyzer. The microprocessw- 
based unit provides analysis of voltage, current, power fac- 
tor, watts and more. Recording intervals and the printer are 
programmable and include operator prompts and nai- 
volatiledatastorage. Omnitronbc, 2410DunwinDr., Unit 4, 
Mississauga, Ontario L5L 1J9, (416) 828-6221, Fax 828- 
6408. 
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SMD Programmer 

Stag Microsystems has announced the Tangent surface- 
mount-device handler/programmer. The devices remain in 
anti-static tubes, avoiding damage, contamination or ESD ex- 
posure. The unit can be configured for 20 through 52 pin J lead 
PLCC packages and will interface to other manufacturer’s 
programmers. Allan Crawford Associates, 5835 Coopers 
Avenue, Mississauga, Ontario L4Z 1 Y2, (416) 568-2020, Fax 
890-1959. 
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100MHz Scope 

Goodwill Instruments announce tlieir new lOOMHz, four- 
channel/trace oscilloscope, the model GOS6100. Features 
include sensitivity to 5mV/div., 6" CRT, autofocusing, 3.5ns 
risetime, triggered hold-off and more. Duncan Instruments, 
121 MilvanDrive, Toronto M9L 1Z8, (416) 742-4448. 
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Microconverters 

Lambda Semiconductors announces the LSH-6400 DC- 
DC microconverter in military TO-3 and plastic TO-220 
packages. The regulator chip, output diode and com- 
pensation network are all included in a single package. 
The voltage range is 12 to 40VDC input with an output 
range of 5 to 31VDC. Write Lambda Semiconductors, 
4125 Cousens St., St Laurent Quebec H4S 1V6. 
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GPIB-DMM 

The Goodwill Instruments Digital Multimeter GDM8055 
features 6 1/2 digits, manual or autoranging selection, a data 
logger, relativemeasurement mode andmore. In addition, the 
optional GPIB (IEEE-488) allows interfacing with com- 
puters or othertestequipment.Duncan Instruments, 121 Mil- 
vanDrive, Toronto, Ontario M9L 1Z8, (416) 742-4448. 
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Analog Meter 

If you need a standard analog mult imeter with very high input 
resistance, B&K offers the Model 214, with a sensitivity of 
50,000 ohms per volt. It’s diode- and fuse- protected and has 
37 ranges. Atlas Electronics, 50 Wingold Ave., Toronto, On- 
tario M6B 1P7, (416) 789-7761, Fax789-3053. 
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A/D Scope 

The Tektronix 2232 is a 100 MS/s analog/digital storage 
scope which is optimized for capturing all elements of signal 
detail. It provides peak detect capabilities with glitch capture 
as low as 10ns, as well as 8-bit vertical resolution and a 4K 
record length. Tektronix Canada Inc, PO Box 6500, Barrie, 
Ontario L4M4V3, (705) 737-2700, Fax73^-5588. 

Circle No. 87on ReaderService Card 
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BasicElectricily 

Pdit2 

Notation, resistorsand Ohm’s Law. 

Ron C. Johnson 


W hether you are starting out in 
electronics, golf, playing the 
piano, or basket weaving the same prin- 
ciples apply: Get the basics down cold and 
you’ 11 be off to a good start. From there you 
can work your way into the more complex 
stuff with a minimum of problems. (That ’ s 
whatl did,and today I’m an incredible bas- 
ketweaver.) 

So fasten your seat belts, grip your 
calculator firmly, and take adeep breath.. . 

We now enter the land of the mobile 
Ohm. 

No doubt you have spent the last 
month wondering why you would want to 
know about Ohm’s Law anyway. Though 
the math is simple and you probably had 
no trouble with it, you may have been 
building projects for years and never 
needed to use it. Just the same. Ohm’ s Law 
will help in understanding the concepts to 
come later. Also you may be interested in 
designing some of your own projects, in 
which case this will all be useful. Another 
electrical law we will talk about this 
month is Kirchoff’s Voltage Law. Again, 
though basic and a bit math oriented, this 
is useful in understanding how circuits 
work. 

I said last month we would get into 
some circuits and some of the components 
used in them. First, though, we should es- 
tablish a common numbering system and 
standard coding for resistors, capacitors 
and other components so that we are talk- 
ing the same language later on. 
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Counting Like Scientists And 
Engineers 

In electronics, as we said last month, math- 
ematics plays an important role in deter- 
mining the quantities of various 
parameters. We talked about voltage, cur- 
rent, resistance and power to start with. 
These are all determined with math and 
can have values which range from ex- 
tremely small to extremely large. In order 
to express these numbers without filling 
pages with zeros we use a system of num- 
bering called scientific notation. 

In scientific notation we take a num- 
ber like 2,540,000 volts, which is the same 
as 2.54 X 1 ,000,000 volts, and express itas 
2.54X10^ volts. 

For those of you not familiar with this 
notation, our gosJ is to make a shorter ex- 
pression of the same number. 1 ,000,000 is 
the same as 10^. When we multiply it 
times the 2.54 we end up with the original 
number. 

Similarly, we can express 
.00000001579 Amps as 1.579 X 10’^ 
Amps. 

The easy rule to remember is that 
when we convert a number to scientific 
notation we count the number of decimal 
places we will move the decimal point and 
use that number as the exponent of ten. If 
we move the decimal to the left (in a large 
number), the exponent is positive. If we 
move the decimal to the right (in a small 
number) , the exponent is negative. 

That is scientific notation . 

In engineering notation we shorten 
up the number even further by using 
prefixes before the units we are express- 


ing. The common prefixes which cor- 
respond to exponents of ten are given in 
Figure 1 . Referring back to our examples, 
for the first one we can take the prefix 
“mega” from the table (as it corresponds to 
10^ and we get 2.54 mega volts, or 
2.54MV. 

In the second example we have an ex- 
ponent of ten to the -8. From the table we 
can see that there is no prefix for 10"^, so 
we must move the decimal right one place 
so that we have 10’^, which has the prefix 
“nano”. This gives us 15.79 nano amps, or 
15.79nA. 

When converting to engineering 
notation the rule is that the first part of the 
number should be between 0 and 999. By 
choosing to place the decimal point so that 
the number falls in that range you can al- 
ways find an exponent of ten for which 
there is a common prefix. 

Probably most of you have en- 
countered these systems of notation 
before, but maybe you haven’t used them 
for a while. In Figure 2 a table of electrical 
quantities with their scientific and en- 
gineering notations has been set up. If you 
want practice in converting, just cover the 
middle and right columns with a piece of 
paper and do the conversions yourself. 
Then uncover the answers and see how 
youdid. (Betchanobody does them!) 

Okay, now I have you all convinced 
that the rest of this is going to bepure math. 
Right? No. We’ll try to keep it to a mini- 
mum. What we really need the engineer- 
ing notation for right now is to understand 
the resistor color code. 
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Fig. 1: Prefixes for EngineeringNotation 

Prefix Symbol Multiplier 

Exponent 

Giga 

G 

1,000,000,000 

Mega 

M 

1,000,000 

10^ 

Kilo 

K 

1,000 

lol 

milli 

m 

.001 

10'^ 

micro 

u 

.000001 

10'^ 

nano 

n 

.000000001 

10'^ 

pico 

P 

.000000000001 

lO'*^ 


Fig. 2 Table of Electrical Quantities with Scientific Notation and Engineering 
Units 

Electrical Quantity ScientiHcNotation Engineering Units 
254,200, OOOvolts 2.542X1Q° 254 Megavolts 

.00276 Amps 2.76X10'^ 2.76milliamps 


8990 ohms 8.99X10^ 

750,000watts 7.50X10; 

.0000047 Siemens 4.77 X lO'^ 


8.99 kilo ohms 
750kilowatts 
4.77 microSiemens 


.000000000012Farads 1.2X10'” 12picoFarads 


Violet And The Bad Boys 

Resistors (and, less often, capacitors) use a 
code consisting of bands (or sometimes 
dots for capacitors) of color on the com- 
ponent to indicate the value of the com- 


Fig. 3. The resistor color code. 


ponent. We learned last month that resis- 
tors are the components which have the 
property of resistance built into them. 
Resistance is that property which opposes 
the flow of current in a circuit and is 


measured in ohms. The colored bands on a 
resistor give us the value of resistance and 
the tolerance of the resistor. The tolerance 
is an indication, in percent, of howprecise- 
ly the resistor was manufactured. If it has a 
tenpercenttolerancetheactualvalueofthe 
resistor will be within plus or minus ten 
percent of the value given by the colored 
bands on it. 

Figure 3 shows a resistor, its bands, 
and the corresponding values of the color 
code. 

The mnemonic used to remember the 
color code, (or at least the one that is print- 
able) is: 

Bad Boys Race Our Young Girls But 
VioletGenerallyWins. 

(GoodStuff!) 

Figure 3 shows how the first letter of 
each word of the mnemonic represents a 
color and its value. Note that the first two 
bands give the first two digits, the third 
gives a multiplier (which corresponds to 
an exponentof ten), and the last band is the 
tolerance. If there is no fourth band the 
toleranceisassumedtobe20%. 

Sometimes there are five bands on 
resistors. These are usually precision 
resistors and the extra band (the third one) 
is an extra digit to more precisely indicate 
the value of the resistor. 

For all you keeners who want to prac- 
tise determining values from the color 
code. Figure 4 gives several examples 
with their resistances. To practise, just 
cover the right hand column while you 
figure out the answers and then check to 
seehowyoudid. 

Onward And Upward 

Let’s get on with the good stuff then. 

One of the last things we did last 
month was set up a simple circuit with a 
battery, wire, and a lamp. We calculated 
how much current was flowing, whether it 
was within the specs of the lamp, and how 
much power was being dissipated. That 
circuit was called a series circuit because 
everything was connected end to end. All 
the current in the circuit flowed through all 
the components. (Note that whenever we 
talk about current we say that it flows 
“through” acomponentor conductor.) 

If all the current flows through all of 
the components, what would happen if the 
wire became disconnected from the bat- 
tery or if the filament of the lamp burnt 
out? Obviously there would no longer be a 
path for current to flow and all of the cur- 
rent would stop. (Remember we must 
have a complete circuit or circle for cur- 
rent to flow in.) This is called an open cir~ 
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Colour 

Band * 1 
Digit 1 

Band *2 
Digit 2 

Band *3 
Multiplier 

Band 

Tolera 

Black 

0 

0 

10° 

_ 

Brown 

1 

1 

10’ 

1 

Red 

2 

2 

102 

2 

Orange 

3 

3 

10^ 

3 

Yellow 

4 

4 

lO^* 

4 

Green 

5 

5 

10^ 

- 

Blue 

6 

6 

10^ 

- 

Violet 

7 

7 

107 

- 

Grey 

8 

8 

10® 

- 

White 

9 

9 

10® 

- 

Gold 

- 

- 

10-' 

5 

Silver 

- 

- 

10-2 

10 
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Basic Electricity 


Colour code 

Equivalent Resistance 

Red, Red, Orange, Gold 

Green, Blue, Gold, Gold 

Grey, Red, Red, Silver 

Brown, Black, Brown 

Orange, Orange, Blue, Gold 

Yellow, Violet, Yellow, Silver 

22 Kohm, 5 % 

5.6 ohms, 5 % 

0.2 Kohm, 10 % 

1 00 ohms, 20 % 

33 Megohm, 5 % 

470 Kohms, 1 0% 


Fig. 4. Examples of the color code. 


Switch 

Fuse 




a 






1.5 v 

D cell ' 



Resistance 
> 1 00 ohms 


Fig. 5. A series circuit. 




cuit. 

In Figure 5 we have the same circuit, 
but now we have added a switch and a 
fuse. Both of these are used to create open 
circuits. The switch is there so you can 
turn the lamp on and off by interrupting 
the flow of current to it. The fuse is a safety 
device. It is constructed in such a way that 
if the current exceeds its rated value the in- 
ternal link will melt and create an open cir- 
cuit so that current can no longer flow. 
When the circuit is originally designed we 
determine what is the maximum current 
we would ever want to flow and choose a 
fuse with a current rating slightly higher 
than that. If the current ever reaches that 
level the internal link melts and current 
stops. 

Kirchoff’s Law: Adding Up To 
Nothing 

Let’s talk about voltage now. In the last 
issue we said that when voltage is supplied 
by abattery orotherpower source (calleda 
voltage rise) we labelled it “E” and if we 
were talking about a voltage dropped 
across a resistor or other device we 
labelled it “V”. We also said that, accord- 
ingtoOhm’sLaw: V=IXR, orwecould 
say the voltage dropped across a resistor is 
equal to the resistance times the current 
throughit. 

If Ohm’s Law is the most important, 
then the second most important concept in 
electricity is Kirchhoffs Voltage Law 
which states: The sum of all the voltage 
rises and drops around a closed loop ( cir- 
cuit) will equal zero. 

Okay, don’t get intimidated. This 
isn’t Electricity 10 1 . If you never remem- 
ber the name Kirchhoff again it’s really 
not that important The important thing is 
the concept 

If we look at our circuit in Figure 5 
(with the switch closed), we see that the 
battery supplies 1 .5 volts. That is a voltage 
rise. We calculated last time that the cur- 
rent in the circuit was .015 amperes. 
(15mA according to engineering nota- 
tion.) IfweuseOhm’sLaw tomultiply the 
current through the resistor times the 
resistance, we find that there is 1.5 volts 
dropped across the resistor. If we note the 
polarities of the battery and the voltage 
dropped across the resistor we will see that 
they are opposite, or oppose each other. If 
we add them algebraically the sum is zero. 

Kirchhoff would beproudof us. 

This may not seem very profound in a 
simplecircuit,butit comes in very handy a 
little later on, so let’s look at another 
simplecircuit. 
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How to build a high-paying career, 
even a business of your own, 
in computer programming. 



baud internal modem, 640K RAM, 
disk drive, monitor, and invaluable 
programming software — ^BASIC, Pas- 
cal, C, and COBOL — all yours to keep. 

You get the experience and the 
know-how, the computer and the 
software to get to the heart of every 
programming problem, design imagi- 
native solutions, then use your choice 
of four key computer languages to 
build original, working programs. 

No matter what your background, 

NRI gives you everything you 
need to succeed in programming, 
today's top-growth 
computer career field. 

You need no previous experience to 
build a successful programming career 
with NRI training. Indeed, your NRI 
lessons start by walking you step by 
step through the fundamentals, giving 
you an expert understanding of the 
programming design techniques used 
every day by successful micro and 
mainframe programmers. And then 
the fun really begins. 


RICK BRUSH, 

NRI PROGRAMMER/ANALYST 

Start with training that gives you 
hands-on programming experience 
—at home and at your own pace. 
Training that begins with BASiC, 
then continues with Pascal, C, and 
COBOL— today's hottest computer 
languages. Tl^aining that even 
includes a powerful IBM-compatible 
computer, modem, and program- 
ming software you keep. 

Start with real-world training. 
The kind of training only NRI 
provides. 

Now with NRFs new at-home training 
in Computer Programming, you can be 
one of today’s highly paid, creative 
team of computer wizards who give 
computers the power to carry out an 
astonishing range of business, profes- 
sional, and personal applications. Now, 
with NRI, you can be a computer 
programmer, ready to build a high- 
paying career— even a business of 
your own— making computers do 
anything you want them to do. 

The only programming course 
that includes a powerful 
computer system and 
software you keep. 

Unlike any other school, NRI 
gives you hands-on programming 
experience with a powerful IBM 
compatible West Coast com- 
puter system, including 2400 


Only NRI gives you an IBM-compatible computer with modem, 
640K RAM, disk drive, monitor, and software — BASIC, Pascal, C, 
and COBOL— all yours to keep! 


C, and COBOL. Then, rounding out 
your training, you use your modem to 
“talk” to your instructor, meet other 
NRI students, even download pro- 
grams through NRFs exclusive pro- 
grammers network, PRONET. 

Your career in computer 
programming begins with 
your FREE catalog from NRI. 

For all the details about NRFs at-home 
training in Computer Programming, 
send the coupon today. Soon you’ll 
receive NRFs fascinating, information- 
packed, full-color catalog. 

Open it up and you’ll find vivid 
descriptions of every aspect of your 
NRI training. You’ll see the computer 
system included in your course up 
close in a special, poster-sized foldout 
section. And, best of all, you’ll find out 
how your NRI training will make it 
easy for you to build that high-paying 
career— even a business of your own— in 
computer programming. 



You master today’s hottest computer languages, gaining the skills you need to 
build programs for a wide variety of real-world applications. 


With your personal NRI instructor 
on call and ready to help, you use your 
computer and software to actually 

design, code, run, 
debug, and 
document 
programs in 
BASIC, Pascal, 



Send for your NRI catalog today. 
It's yours, free. 

If the coupon is missing, write to us at 
the NRI School of Computer Program- 
ming, McGraw-Hill Continuing Educa- 
tion Center, 330 Progress Avenue, 
Scarborough, Ontario MIP 2Z5. 

IBM is a Registered Trademark of the IBM Corporation 


School of Computer Programming 

McGraw-Hill Continuing Education Center 
330 Progress Avenue 
Scarborough, Ontario MIP 2Z5 
YES! Please rush me my FREE catalog describing NRFs 
at-home training in Computer Programming. 


NAME 

(please print) 

AGE 1 

STREET 1 

CITY/PROV./CODE 

Member of Private Career Education Council 

11-030 1 



Basic Electricity 

TTie circuit in Figure 6 is still a series 
circuit. How do we know? Because there 
is only one path for current and so it flows 
through all of the circuit components. In 
this case, however, we have two resistan- 
ces connected end to end. (Do you remem- 
ber the old series Christmas tree lights? 
Because all of the current flowed through 
all of the lamps, if one burnt out, creating 
an open circuit, they all went out.) 

Let’s consider what the relationships 
between voltage, current and resistance 
are in this circuit. Has the source voltage 
changed? No, the battery is still a 1.5 volt 
cell. Has the circuit resistance changed? 
Yes, because now instead of one lOOohm 
resistor we have two. When two resistors 
are connected in series we can add their 
values to get the total resistance so: Rt = 
100ohms+ 100ohms=2(X)ohms. 

If the resistance in the circuit has been 
doubled, what will happen to the current? 
Right, it will be one-half what it was 
before, because: I = V/R = 1 .5 V/200ohms 
=7.5mA. 

Now if we work backwards and mul- 
tiply the current (7.5mA) times each of the 
resistors (lOOohms), we find that each of 
them has .75 volts dropped across them. If 
we add those voltages up they will equal 
1.5 V which is the battery voltage. Again, 
Kirchhoff would smile approvingly . 

We can call this circuit a voltage 
divider because the source voltage is 
divided between the two resistors. If the 


resistors were not the same values what 
would happen? A ratio of voltages would 
be dropped across them which would be 
proportional to the values of the resistors, 
and the total of the two voltage drops 
would always equal the source voltage. 

Splitting The Current 

Before we wrap up this month’s segment 
we have to take a look at parallel circuits. 
Just as the name implies, the resistors in a 
parallel circuit are arranged in a parallel 
configuration (see Figure 7). Although 
you may not always see them drawn this 
way, if they are in parallel they can be 
redrawn such that they are parallel to each 
other because they will be connected 
together at both ends. 

In the circuit in Figure 7 we can see 
that current will be sourced from the bat- 
tery and will flow through Ri (which 
originally was the resistance of our lamp 
filament). BecauseRi is connected direct- 
ly across the battery, which is still 1.5 
volts, andRi isstill lOOohms, there should 
be: 1= V/R= 1.5V/100ohms= 15mAmps. 

Okay, I hear all those “but”s. You’re 
saying “^y doesn’t the current split and 
some of it flow through the other resis- 
tance?” Well, you are right. The current 
does split, but since R 2 is connected 
directly across Ri , and therefore the same 
1.5 volts is also across R 2 , there will also 
be 1 5m A flowing through R 2 . If that is the 
case, then the battery must be sourcing 


both of those currents for a total of 30m A. 

If the battery is supplying 30mA 
(15mA to each resistor), then what will 
Ohm’s Law tell us about the overall resis- 
tance of the circuit? 

RTotai= V/T= 1.5V/30mA=50ohms 

The total circuit resistance is 50 
ohms, one half that of each resistor. So we 
now know that connecting resistors in 
parallel reduces the total resistance. 
(Remember that in series circuits the resis- 
tors added together give the sum of the 
resistors.) The simple way of determining 
the equivalent resistors in parallel is to use 
conductance, 

Arghh! Notmore terms! 

Sorry, but this one is easy. Conduc- 
tance (symbolized by G, with units, 
Siemens) is the reciprocal of resistance: G 
= 1/R and conductances in parallel can be 
added together like resistances in series. 
After the total conductance is determined, 
we can convert back to resistance by: R = 
1/G, so for Figure 7: Gr = l/lOOohms + 
l/100ohms= lOmS + lOmS =20mS. Con- 
verting back: Rt = 1/G = l/20mS = 
50ohms. 

And that’s what we determined it was 
before. 

Enough. We can only take so many 
thrills atone time. 

Next month we will look at series and 
parallel circuits together, short circuits, 
meters and how they are used, and tons of 
other good stuff. B 
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Usingtheintelligentliquidcrystaldisplayinyourprojects. 

Don Jackson 


I n the past few years the popularity of al- 
phanumeric LCD displays has grown 
dramatically. This rapid growth can be 
traced to anumberof characteristics which 
are very desirable in modem electronics. 
These features include: very low power re- 
quirements, small size, light weight, ease 
of use and availability. These devices have 
been around for some time but were very 
expensive; however, in the past few years 
several types have shown up on the surplus 
market (see side bar for the names of some 
suppliers of surplus units). This article is 
intended to show you how you can add in- 
telligent alphanumeric displays to your 
projects. 

General Information On LCD 
Displays 

Photo 1 shows a 1 line x 40 character dis- 
play, 1 line X 16 and a2 line x 20 character 
display. These are of various manufac- 
turers but all use the same controller IC. 
They all have a similar interface and use 
the same commands tocontrol the display. 

Photo 1 

In general this type of LCD module con- 
tains a display, a driver IC and a controller 
IC. I will not go into the working of the 
LCD display itself, but would refer you to 
articles which have appeared in the trade 
journals. In a single line display each 
character field is ten rows x five columns 
and in a 2 line display the character fields 
are eight rows x five columns. To display 
ASCII datagenerally aformatof 7 rows x 5 
columns is used, as is typical for LED or 
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CRT displays. In theLCD display the addi- 
tional rows are used to show an underscore 
cursor and the descending tails on some of 
thecharacters. 

I will concentrate on the interface and 
its requirements and the commands used 
to talk to the controller chips. Figure 1 
shows the block diagram ofaLCD device. 
The controller chip is a Hitachi HD44780 
and the display driver is a HD44100. The 
chip numbers are given for reference only, 
as they are mounted on the back of the 
LCD module (see photo 2). Most 
manufacturers produce 16 character x 1 
line modules which do not include a HD 
44100 (such as Sanyo LM16155 or 


Hitachi LM020L). This type of device re- 
quires additional driver routines and is not 
supported by the software presented here. 

The HD44780 is one of the newer 
LCD controller chips from Hitachi. It is 
used in several displays manufactured by 
OEM companies such as Optrex, Den- 
sitron Corporation, Philips, Stanley and 
some Epson devices as well as Hitachi’s 
own line of units. This IC acts as the inter- 
faceandLCD controller. The HD44 100 is 
a driver chip and the number used is de- 
pendent on the number of characters in the 
display. 

Tlie HD44780 is a dot matrix LCD 
controller IC that displays the ASCII and 



Photo 1 . Three of the styles of LCDs available. 
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Using LCD Displays 



Photo!. The rear view of the LCD displays shownin Fig. 1 . 


kana (Japanese) characters and symbols. 
The HD44780 contains a 80 byte display 
memory. This display memory is used to 
hold the data characters and the display 
acts as a window into this memory. In the 
case of a 16 character display the window 
shows 16 characters and the balance (64 
characters or memory locations) is still 
available. By using commands supported 
in the HD44780 the display memory can 
shift through the window much the same 
way moving LED signs work. The 
HD44780 is a bus oriented unit and will 
operate in a 4 or 8 bit operation. I will only 
address the 8 bit operation of the uni t as we 
will be attaching it to a 8 bit MPU. 


Figure 2 

Of the 14 interface leads only VO requires 
elaboration. This signal is used to control 
the viewing angle at which the display 
looks best. The viewing angle is important 
because just as in your LCD watch the in- 
tensity of the display will appear different 
depending on your viewing angle. To ad- 
just the intensity of the LCD display a 
potentiometer is connected as shown in the 
schematic. A fixed resistor combination 
could be used but you will find that as the 
viewing angle of the display is changed the 
intensity may need to be adjusted. I have 
also seen an implementation where a ther- 
mistor is to control the VO to compensate 
for ambient temperature changes, 
however, I have never found this techni- 
que necessary. 

The schematic shows a LCD (Hitcahi 
type H2572) display connected to a 6800 
processor. I have used this because it is a 


The Interface 

The physical interface is fourteen leads in 
one long row , as in the 1 6 character display 
or two columns of 7 leads, as in the 40 
character display. Most manufacturers 
identify pin 1 and some mark pins 1 and 14. 
Table 1 shows the 14 leads and their func- 
tions. 


The HD44780 will interface with 
most of the common microprocessors. 
The HD44780 is however tailored to the 
680x and 650x bus structures. Hitachi has 
a large line of 680x chips. These include 
6801/3, 6805s, 6804s, 6809, 68000 and 
their own line of CMOS 630x processors. 
Figure 2 shows a LCD module connected 
to a 6800 bus but the same general techni- 
que can be used for other processors . 
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Table 1 

Pin No 

Symbol Function 

1 

vvs 

0Volts(GND) 

2 

VDD 

5 Volts 

3 

VO 

(lessthan 1 mA,typ) 

Seetext 

4 

RS 

Reg select (0=Command, l=Data) 

5 

R/W 

Read/Write(l-ReadO=Write) 

6 

E 

Enable (Latched on falling edge of E) 

7 

DBO 

DatabitO 

8 

DBl 

Databitl 

9 

DB2 

Databit2 

10 


DB3Databit3 

11 

DB4 

Databit4 

12 

DBS 

DatabitS 

13 

DB6 

Databitb 



Figure 1 . The basic connectionsfor the logic. 
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Figure 2. The interconnections to a 6800 CPU. 


Table 2 


CommandFunction 

OlhClear display 

02h Move cursor to home 

04h Cursor moves left, display remains in position 

05h Cursor remains in position, display moveright 

06h Cursor moves right, display remains in position 

07h Cursor remains in position, display moves left 

08h Display andcursor are turned off 

OCh Display is on, cursor is off 

OEh Display is on, underline cursor is on 

OFh Display is on,boxcursorblinks 

lOh Shifts cursor oneposition left* 

14h Shifts cursor oneposition right* 

1 8h Shifts display and cursor to the left * 


fairly simple implementation. As this is a 
memory mapp^ processor system the 
display is address^ at COOO hex. Other 
components in the system are the RAM 
memory at address 0000 to IFFF, the 
EPROM atEOOO toFFFF. 

Commands And Software 

The HD44780 is a controller IC and is or- 
ganized as two memory locations. In this 
schematic because theRS leadison the AO 
of the address bus the HD44780 responds 
to two consecutive addresses. The address 
selection is a function of the 74LS 138 and 
the display is at COOO and COOl hex. The 
first address accesses the command 
register of the HD44780 and the second is 
the data register. To control the display, 
commands are sent to address COOO hex 
and data that is to be displayed is sent to 
COOl hex. 

The HD44780 responds to several 
commands to control the interface and the 
display. These include commands to clear 
thedisplay,positionthecursor and change 
the font type. See Table 2 for a basic list of 
commands used to control the HD44780. 
The HD44780 also supports advanced 
functions such as user-definable charac- 
ters. Space limitations do not permit ex- 
ploring these now, however, you should 
obtain a copy of the manufacturer’s data 
sheet for the device you are using. These 
commands are sent to the HD44780 on the 
MPU’s writecycle. Each command has an 
execution time (see data sheet). During 
the execution of acommand the HD44780 
signals a busy state with a Busy Flag. This 
flag is the high order bit in the byte 
returned when the MPU does a read on the 
command register. If the eighth bit is high 
a busy state exists in the HD44780. If bit 8 
is low the HD44780 is ready for the next 
command. The other seven data bits are 
the address at which the cursor is posi- 
tioned in the80bytedisplay memory. 

An Application 

Now that I have covered the operation of 
the HD44780, let’sput the LCD display to 
work on an application. The application is 
asingleline40characterdisplayona6800 
based data display station. The schematic 
is the same as in Figure * . The key element 
is the software required to support the ap- 
plication . Before the code can be written it 
is necessary to define how the application 
will operate. I have chosen the following: 
the display will be initialized with the cur- 
sorat the righthandend of the display (dis- 
play position 40 or 17h). As data is entered 
the display will shift to the left. The code 


rqp 


RBC 


16 Character LCD Display 




Options select 


Figures. Pin connections. 
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Using LCD Displays 



Photo 3. Programming the LCD for amessage display. 



* 

* This is a 6800 program 

to display data on a * 


* 40 character 

* 

by one line LCD Display. * 


* 

ORG 

$1000 

START OF RAM 


LCDD 

EQU 

$C000 

LCD DATA ADDR 


LCDC 

EQU 

$C001 

LCD CNTL ADDR 


END 

EQU 

$05 

END CHARACTER 


BS 

EQU 

$08 

BACK SPACE CHARACTER 


FS 

EQU 

$0C 

FORWARD CHARACTER 


INCHAR 

EQU 

$E1AC 

IN CHARACTER 


MON 

EQU 

$E0E3 

MONITOR START 


DISPLAY 

* 

EQU 

$A400 

DISPLAY ADDRESS 


START 

JMP 

INIT 

INIT DISPLAY 


MAIN 

JSR 

INCHAR 

GET A CHARACTER 



CMPA 

#END 

EXIT? 



BNE 

TESTl 

DO MORE WORK 



JMP 

MON 

GOTO MONITOR 


TESTl 

CMPA 

#BS 

IS IT A BACKSPACE 



BNE 

TEST2 

DO MORE 



LDAA 

#$1C 

DO A BACK SPACE 



JSR 

OUTCMD 

SEND IT TO DISPLAY 



LDAA 

#$10 

DO A SPACE 



JSR 

OUTCMD 

SEND IT TO DISPLAY 



JMP 

MAIN 

ALL DONE 


TEST2 

CMPA 

#FS 

IS IT FORWARD SPACE 



BNE 

TEST3 

DO MORE 



LDAA 

#$14 

DO A FORWARD SPACE 



JSR 

OUTCMD 

SEND IT TO DISPLAY 



LDAA 

#$18 

DO A FORWARD SPACE 



JSR 

OUTCMD 

SEND IT TO DISPLAY 



JMP 

MAIN 

ALL DONE 


TEST3 

JSR 

OUTDATA 

SEND IT TO DISPLAY 



JMP 

MAIN 

ALL DONE 


OUTCMD 

LDAB 

DISPLAY 

GET DISPLAY STATUS 



ASLB 


SHIFT B TO CC 



BCS 

OUTCMD 

GO BACK IF BUSY 



STAA 

DISPLAY 

SEND TO CMD REG. 



RTS 


ALL COMPLETE 


OUTDATA 

LDAB 

DISPLAY 

GET DISPLAY STATUS 



ASLB 


SHIFT B TO CC 



BCS 

OUTDATA 

GO BACK IF BUSY 



STAA 

DISPLAY+1 

SEND TO DATA REG. 



RTS 


ALL COMPLETE 


INIT 

LDAA 

#$01 

LOAD CLEAR CMD 



JSR 

OUTCMD 

SEND TO DISPLAY 



LDAA 

#$0E 

LOAD DISPLAY CMD 



JSR 

OUTCMD 

SEND TO DISPLAY 



LDAA 

#$A7 

LOAD POSITION CMD 



JSR 

OUTCMD 

SEND TO DISPLAY 



LDAA 

#$07 

LOAD CURSOR CMD 

Listing 1 . The source code. 


JSR 

OUTCMD 

SEND TO DISPLAY 



JMP 

MAIN 

ALL DONE 


must support backspace (08 hex) and a 
non-destructive forward shift (OC hex). 
These will be used to edit data in the dis- 
play. 

One of the more fun uses is a desk 
name tag. In this application a low cost 16 
character display (Hitachi H2570) is 
driven by a 68705U3 MCU. The display is 
a multiple line self-running display which 
gives the name of the persons and then a 
saying. The process is self-repeating (see 
Figure 4 as a sample). Although this may 
seem to ba a trivial use for this technology 
it does show that the uses for these little 
gems is only limited by your imagination. 

ThisisthedeskofJohnDow Display 

1 

Haveaniceday Display2 

I am on vacation if you need help 
please see my manager Display x 

The schematic is very straightfor- 
ward. . The 8 data bits if the LCD interface 
are driven by port A of the MCU. The con- 
trol leads (RS, R/W and E) are driven by 
bits 5, 6 and 7 of Port B. Port C is a 8 bit 
input port used to select which sayings are 
tobedisplayed. 


The MC68705 MCU is available 
preprogrammedwith the buyer’s name 
from: 

Canadian Command and Control 

P.O.Box451 

WestHill,ON 

M1E4Y9 

Canada 

List ofsuppliers of LCD displays: 

InCanada: 

ActiveComponents 
1-800-363-6593 
Activestocks severalmodels. 

In the USA: 

TIMELINE, Inc. 

1490 West ArtesiaBlvd. 

Gardena, C A 
90247 

(213)217-8912 

R&D Electronics 
1224ProspectAve. 

Cleveland, OH 
44115 

(216)621-1121 
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Figure 3 

Due to space limitations the software can 
notbepresentedhere; however,acopy (for 
personal use only) can be obtained from 
the author {write Don Jackson do E&TT, 
1300 Don Mills Rd., Toronto, Ontario 
M3B 3M8), Programmed MPUs cus- 
tomized to the buyer’s requirements are 
also available. The MPU is programmed 
with the buyer’s name and multiple 
sayings. The 8 bit input switch selects 
which sayings are to be displayed. 

If you plan to write your own code to 
drive an LCD display from an I/O port it is 
important to ensure that the port and the 
LCD are never both programmed for out- 
put at the same time as this could damage 
one or the other. 

Conclusion 

I have covered the interface requirements 
to attach the LCD module to a MPU sys- 
tem, the commands used to control the 
LCD display and a typical software ex- 
ample. Other uses for Ais type of display 
include output I/O on MPU controlled test 
equipment,dis[playinginformationonen- 
vironment (i.e. temperature and time), 
remote display stations on a Home Infor- 
mationNetjusttomentionafew. These lit- 
tle gems are a super advent of the 
electronics available to the hobbyist today 
and I’m sure you will find many uses for 
theseinyourprojects. | 



Photo 4. The rear of the display in Photo 3. 



"My phone has been bugged....! wantyoutofind the guilty party and put him 
in charge of the Data Base Computer.^' 
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UghtSentinel 

Control up to five house lighting circuits and keep would-be 
intrudersguessing as to whether thehomeisoccupiedornot. 

Michael Perrow 


D omestic security systems are taking 
a much higher priority these days 
because of the dramatic increase in home 
break-ins. While an alarm system should 
of course be the first investment, a device 
to deter the would-be intruder could well 
prove its worth. Police also advise leaving 
a light on to give the impression that the 
homeisoccupied. 

This is good advice, but the idea can 
be enhanced with the Light Sentinel 
described here. The unit provides the 
means of remotely controlling up to five 
lighting circuits using the safety of low 
voltage switching signals that trigger a 
small interface unit fitted in each wall light 
switch. 


The Light Sentinel monitors the am- 
bient light level and activates at dusk. It 
then switches on one main lightcircuitand 
also sequences through up to four other 
circuits. The timing of the switching se- 
quence can be adjusted fiom 10 to 40 
minutes. The sequence is performed twice 
and then the unit goes in to a “rest” state 
with all lightcircuits being extinguished. 

This state remains until dawn, when 
the unit is automatically reset. For ex- 
ample, if the timing is set for, say, half 
hour intervals, the sequence will last for 
four hours. If the unit is activated at 8pm 
by the fall in the light level, the Sentinel 
will continue working until midnight. If 
the lighting circuits coupled to the unit in- 


clude the bedroom, bathroom and stairs 
with the main circuit coupled to the living 
room, then the impression can be given 
that there is movement from room to room 
within the house. 

Power Control 

Because we are using the lighting as a 
deterrent we can economize on power if 
we wish by running the lights at half power 
using a SCR (thyristor) interface; 
however, this will then exclude the means 
of controlling any fluorescent lighting cir- 
cuits. If normal brightness is preferred, a 
solid state relay can be used for the inter- 
face. 

Both these options provide a high de- 
gree of safety because only low level sig- 
nals are sent out of the main unit using 
two-way cable, and are isolated from the 
AC supply at the light switch. This ensures 
that no lethal voltages arepresent between 
theunitandthelightingcircuits. 

The system block diagram in Fig. 1 
gives thebasic concept and shows how the 
unit is connected to the lighting circuits. 
As can be seen, the optical isolator and as- 
sociated components are mounted on a 
small printed circuit board within the ex- 
isting lighting box. If the solid state relay 
option is used, then this relay is all that is 
required within the light switch box. 

Note that it is not necessary to couple 
up all circuits for the unit to operate and 
the switching sequence can be preset 
using link wires. TTiis will be described 
later. 

An additional facility is built into the 
unit which will flash all circuits on and off 
if triggered by a main burglar alarm. This 
is achieved by shorting out the Test switch 



Fig. 1. The systemblockdiagramfor the Light Sentinel. 
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Fig. 2. The circuit diagram for the half- 
power option. 


SI with a pair of contacts from the main 
burglar alarm. 

Circuit Description 

The full circuit diagram of the Light Sen- 
tinel is shown in Fig. 2 and the Half Power 
Interface in Fig. 3. When the unit is first 
switched on, during daylight conditions, 
theoutputfrom pin 3 of IC 1 is low (0). This 
iscoupled vialCSatogivea 1 (high)onpin 
1 3 of IC4 and via IC5a and IC5d to give a 0 
on pin 1 5 of IC4 which as a result is held in 
its reset state. At this pointLED D3 is lit. 

The oscillator IC2 is running and 
clocking pulses into IC3 which is a 14-bit 
binary counter. IC3,pin7isQ4oulputand 
drives LED D2 to indicate that the oscil- 
lator is working. This output also has 
another use. If switch S 1 is closed transis- 
tor TRl is switched on and off as Q4 goes 
high and low. This is coupled via diodes 
D9 to D 1 3 to the output circuits to enable a 
lamptestfacility. 

The unit is activated automatically 
due to Rl, the light dependent resistor 
(LDR), sensing the change in the light 
level. As thelightlevel falls, the resistance 
ofRl increases. 

The point at which ICl, the light 
switching circuit, activates is set by poten- 
tiometer VR 1 . To provide protection from 
temporary increases and decreases of 
ight, say from car headlights, a time delay 

Fig. 3 (right) The complete circuit 
diaeram for theLieht Sentinel. 
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of about 1 0 seconds is provided by resistor 
R4andcapacitorCl. 

When the light level falls and causes 
ICl to switch — pin 3 goes high, LED D1 
lights and IC5a switches to give a 1 on pin 
13ofIC4anda0onpin 15 (viaIC5d).'ITiis 
allows IC4 to be enabled and start count- 
ing the pulses from IC3. 

For each pulse received, IC4 clocks 


on one, and each of its outputs in turn goes 
high. This is coupled via diodes D14-D21 
and links to the output circuits. The lamp 
connected to theappropriateoutput circuit 
will now be lit. Also the lamp connected to 
the main output will also be directly ac- 
tivated via IC5b and this will stay lit until 
the complete cycle is completed. 

The sequence will continue (provid- 


ing it is still dark) until pin 1 1 of IC4 goes 
high: this happens on the tenth input pulse 
received at pin 14 of IC4. IC5a now 
switches and prevents IC4 clocking 
anymore pulses due to the chip enable pin 
(13)beingheldhigh. 

At this point all outputs are low and 
all external lights are off. The circuit 
remains in this state until daylight when 
IC 1 switches off and IC4 is reset automati- 
cally.The sequence restartsagainatdusk. 

Construction 

The printed circuit board component 
layout and full size copper foil pattern for 
the master control unit is shown in Figs. 4 
and 5. The small, opto-isolated. Half 
Power Interfaceprinted circuit boardcom- 
ponent layout and copper master pattern is 
showninFig.6. 

The main printed circuit board holds 
the majority of the components including 
the LEDs. The mains transformer, fuse 
holder, switches and adjustable resistors 
are mounted directly onto the diecastbox. 

The cost of construction can be 
reduced if the alarm and test functions are 
not required. Just omit from the PCB the 
following items: diodes D9 to D13, tran- 
sistor TRl , switch S 1 andresistorR9. 

Start construction by mounting all the 
components on to the main board. Fig. 4, 
in the normal order: links, resistors, 
capacitors and finally diodes, transistors 
and integrated circuits. The terminal 
block TB 1 is mounted on the reverse side 
oftheboard. 

If you refer to the component layout. 



Fig. 5. Printed circuit board component layout ( not to scale ). 
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Fig. 6. Interwiring details from the main PCB. TheLDR (Rl) is mounted directly on PLl during testing only. It should be wired remote- 
ly from the unit. 


Fig. 4, you will see just below diodes D15 
toD21 there are two sets ofpads labelled 7 
to S and A to I>. These are to enable 
programming of the switching sequence. 
Numbers 1 to 8 refer to the outputs from 
IC4 and one flying link should be con- 
nected to each. The letters A to D are the 
pads connected to the output circuitry and 
each one can accept up to three inputs 
fromIC4. 

For starters try straight forward se- 
quencing by connecting the links in the 
following manner: 1 and 3 to A; 2 and 6 to 
B; 3 and 7 to C, and 4 and 8 to D. Experi- 
mentlater. 

Case 

Now to the metal work — the bit I hate. 
Drill all the necessary holes, thefrontpanel 
template (Fig. 7) should be used as a guide. 
AccuracyisessentialforholesmarkedAas 
the LEDs are offered into these directly 
from the PCB which is mounted onto the 
frontpanelusingfourstand-offpillars. 

The LDR (Rl) is mounted remotely 
and wired into a speaker plug and plugged 
into a two-pin socket on the front panel. 
No layout is given for mounting of the 
mains transformer T1 , fuse FS 1 and mains 
switch S2. These are mounted in the main 
part of the metal case and are positioned so 
as to clear the main board when the lid is 
fitted. 

When the box has been drilled, 
painted and components mounted the 
remaining wiring to the main PCB should 


be carried out, see Fig. 8. This completes 
the construction of the main unit and all 
that remains are the modifications to the 
existinglightingswitches. 

interfece 

For the full power interface, there is no 
construction required as the solid state 
relay has internal components to ensure 
correct operation. All that is required is to 
mount the relay into the switch box and 
wireitupasshowninFig. 1. 

For the half-power switching, mount 
the components onto the small interface 
printed circuit board as indicated in Fig. 6, 
taking great care to ensure there are no 
shorts or bad soldering. After checking 
mount the board into the light switch box 
and wire it up as shown in Fig. 1. 

System Connection And 
Testing 

The majority of the information required 
for system connection and testing is also 
contained in Fig. l.Mountthemaster con- 
trol unit in a suitable position near to a 
mains supply. The LDR should be 
mounted near a window and should be 
shielded from any light that may be ac- 
tivated by the Sentinel. 

Although only low level signals are 
transmitted from the unit to the interface it 
is advisable to use good quality mains 
cable for the interconnections ensuring 
correct polarity is observed. Recheck the 
installation before applying power. Set 


the Sensitivity control to maximum and 
the Speed control to minimum (quickest 
cycling speed). 

On powering up the unit during 
daylight, thefollowingLEDsshouldlight: 
Ready, Night, Main and Clock. The speed 
of the Clock LED flash should be adjus- 
table with the Speed control. After about 
10 seconds the Night and the Main LEDs 
willbeextinguished. 

Cover the LDR (Rl) to cut off the 
light falling on it and after approximately 
10 seconds the Main and Night LEDs 
should illuminate. If they don’t, adjust the 
Sensitivity control. 

With the unit now activated the light- 
ing circuit coupled to the main output 
should be lit. The Sentinel has now begun 
its sequencing and after a predetermined 
time (set by the Speed control) the LEDs 
numbered one to four and their associated 
lighting circuits should activate in turn. 
The unit goes back to the rest state when 
the sequence has been through two com- 
pletecycles. 

As this testing process can be rather 
long winded it is possible to speed it up by 
substituting capacitor C2 with a l(X)nF 
capacitor during tests and reverting to the 
correct value when satisfied the unit is 
operating correctly. Normal light switch- 
ing is not affected by the Light Sentinel 
except when that particular lighting cir- 
cuit is triggered; therefore the wall switch 
will have its normal response. 
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Parts List 

HALF POWER REMOTES 
R^stots 

Rioi — m 










56k 

100 


R102.. 

RWB 

A11025W 10% carbon 

Ca|)aoltors 

C101100nceramic400V 

Semiconductors 

ICl optically isolatedSCR.inin. 

230V AC, 3A 

Miscellaneous 

PCB, wire (see text), solder, etc . 

FULL POWER REMOTES 

RlASolldsatexelaysuchasP&B 

EOTZ-240D15orCrydoniD2W202F, 

MASTER CONTROL 
Resistors 


ORP12.RadioShack276-l 16,or 
ClairexCL5M7 

R3i:^ 

R4, 9100k 
R6.722k . 

R8g20k 

R10,nik5 

R12-161S0k 

R17.211k5 

A11025W 10% carbon - 

Potentiometers 


VRl 

■iii 




lOOklin 

.lOOklin 




44 ** 




47uelec.25V 
lutantalomlOV 
lOOn 




• #44 ^ 4e-e •eeete-ee-eeee 


.2200uelec.40V 


Cl 

■ 

■■ 

M" 

Semiconductors 

Dl-D8RedLEDs 

D9.D21 lN4l48diode 

■1 1 lAbri(%erectifi^ 

TR1>6 BC109,2N3904 

IC1,IC2 «555tima- 

ICS 4020 14'8ta^ binary counter 
IC4 

** V V « «■< 44 * ^ e# t ft 4017decade counter 


ICS ...401 1 quad2-inputNAND gate 


51 push-to-m^eswitch 

52 power switch 
T1 power transtoien 115VAC 
primaiy,4.5V-0-4.5Vor5-0-5(0.5A) 
sec., such asHammond 166G9<ff 
166G10. 
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Fig 7 . The component layout andPCB for tje Half Power Interface, and(below), the full- 
size PCB for the Master Control. 
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If you like the sound and sight of ATI's 
video cards and internal or external modems, 
you should hear how EMJ helps you tune in. 



The Next Generation in Modem s 


EGfiimmm8oo+ 

Any Software. Any Monitor. Any Time.' 



The Next G eneration in Modems 
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If. 


Data Systems Ltd. 


HEAD OFFICE: 

RO. Box 1012 
GUELPH. Ontario 
N1H 6N1 
(519) 837-2444 
FAX (519) 836-1914 


BRANCHES: 

101 West 6th Avenue. 
Vancouver. BiC 
V5Y 1K3 
(604) 875-9344 
FAX (604) 875^93 


20 2 4712 13 Street N.E. 
Calgary. Alberta 
T2E 6P1 

(403) 250-5343 
FAX (403) 250-5373 
Watts 1-800-661-9573 


26 Edmonton St.. 
Winnipeg. Manitoba 
R3C 1P7 
(204) 949-0055 
FAX (204) 949-0063 


•TOLL FREE (Man.. Ont., Qua. N.a. 


N.S.. P.E.L): 1-800-265- 


3541 Ashby 
St. Laurent. Quebec 
H4R 2K3 
(514) 745-4500 
FAX (514) 745-2886 


1378 Bedford Highway 
Bedford. Nova Scotia 
B4A 1E2 
(902) 835-1621 
FAX (902) 835-9127 


(RC., Alta,): 1-800-663-9048 
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BOUNCE is a three dimensional 
computer tennis game. Using superb 
EGA graphics, an optional mouse or 
joystick and high speed action, it 
makes an apparently simple concept 
exceedingly hard to walk away from. 
Requires an EGA card. 


BUND MAZE is a game which proves how 
much you can do with mere ASCII and a good plot. 
Travel through an inEnitely complex maze as you 
tiy to avoid being lunched out on by the letters. 

CROSSALL is a tiny but remaikably useful 
command. It will run any other command or pro- 
gram in every subdirectory of your hard drive. 

OUTLINER is one of the most sophisticated 
outline processors available. It allows you to 
generate an overview of any report, article or other 
docuenmt to be written and then flesh out the 
det^s. This is a powerful writing tool for anyone 
who has to create polished, coherent prose in a min- 
imum of time. 

ASTROVIEW wiu show you the skies... or 
more precisely, the stars... for any day of the year 
from anywhere on earth. It*s interactive and very, 
very interesting. 

KEYREPEAT is a tiny program to set the key- 
board repeat rate of your PC. It*s amazing how this 
simple <^ange can put word processors and other 
text based applications into overdrive. 

MUGSHOTS is not terribly useful but it is a 
lot of fim. It allows you to create composite pictures 
of faces from a list of standardized components. 
Included are a number of sample faces in case you 
can*t find one of your own. 

GRAPHIC WORKSHOP is the last 

word in graphics programs. It views, converts, 
dithers, halftones and prints aU popular image files. 
It works with MacPaint , GE MA^entura IMG, PC 
Paintbrush PCX, GIF, TIFF and EPS files and 
drives CGA, Hercules, EGA, VGA, ATI VGA 
Wonder and Paradise cards. It*s an indispensible 
tool for graphics in desktop publishing. 

CARD EX is an electronic simulation of a 
Rolodex file. It*s actually a sort of canned database 
manager specifically for the sorts of things you’d 
norm^y write on cards. This is a great tool for 
anyone who keeps a lot of lists or piles of papers. 

FICTION ARY is a game for anyone who likes 
unususd words. It has buckets of them. The object of 
the game is to figure which due matches a par- 
ticular obscure term. 

MOUSE LISTER is a file browser with teeth, 

It uses an elegant mouse interface to make prowling 
throu^ text or binary files effortless. 

FORTUNE COOKIE u an essential Win- 
dows application for anyone who feels his or her 
sanity slipping into the twilight zone from time to 
time. It*s a window which sits there and displays 
selections from its inexhaustible database of canned 
wisdom. Requires Microsoft Windows. 

VyiNWHERE is a first class little file finder for 
Windows. It will locate any file spec and draw you 
a map of your hard disk to show you where the files 
in question are lurking. Requires Microsoft Win- 
dows. 

CLOSER, RUN and CLEAN are a trio 

of tiny Windows utilities which will allow you to 
deal with frequently ran applications quickly and 
without a lot of extraneous clicking. Requires 
Microsoft Windows. 


VOLUME56 

MEMORY IS a Windows program which will 
show you how much DOS, extended and expanded 
memory Windows thinks you have free. 

HANOI IS a graphic demonstration of the solu- 
tion to the legendary Towers of Hanoi problem. Re- 
quires Microsoft Windows. 

FIFTEEN IS the classic number puzzle done for 
Windows. It’s a great little time waster when you 
can’t face Excel for one minute longer. Requires 
Microsoft Windows. 

REK is a classic Star Trek game made bolder 
still with the addition of EGA graphics. It’s a rich, 
intricate adventure set against die backdrop of un- 
charted space. Sounds like a good plot for a TV 
show of some sort... Requires an EGA card. 

GRAFCAJ is the latest... and vastly ex- 
panded... version of our popular graphics catalog 
jirogram. It prints 16 images to a page on any Laser- 
Jet compatible or PostScript printer, and works with 
a mixture of PCX, IMG, MacPaint and GIF files. 
The colour pictures get dithered. This is a great tool 
for users of desktop publishing software. 


$24.95 (TWO DISK SET) 
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SPICE is an extensive cross reference generator 
for spices and herbs. It helps you choose spices 
which will best complement your food. 

CREEPS is a one of those apparently simple but 
maddeningly addictive ASCII arcade games. Re- 
quires a few hours to bum as you scoot between the 
blocks blasting the creqis Requires a CGA, EGA or 
VGA card. 

DIS86 is a diabolically clever machine language 
disassembler. It allows you to actually trace your 
way through the jumps and calls of a object file to 
see what everything does. 

MOVE is a really reliable file mover. It copies 
your files from place to place and then deletes the 
originals. 

LIFE is a really sUck implementation of the classic 
simulation of life done for Windows. 

V0AFONT will replace your boring IBM 
VGA font with a slick, modem looking one. Re- 
quires a VGA card. 

ADULT TRIVIA is something like trivial pur- 
suit with a one track mind. It’s both entertaining and 
educational... and rude. Please note that this game is 
quite explicit in places... most places... and may not 
be suitable for young or sensitive users. If you plan 
to give this collection to the kids, we recommend 
that you delete this game. 



DISK AT A GLANCE is a great little pro- | 

gram for figuring out where all your hard drive 
space has gone. It lets you walk through your sub- 
directories and see what’s stored where. 

STARTER is a Windows application starter 
that’s a lot easier to use than the main Windows 
screen if you use the same programs all the time. 
Requires Microsoft Windows. 

WHEN is a time management tool which will let 
you set alarms for yourself, plan your days weeks 
ahead and generally make sense of a busy schedule. 

HOTRES is a rather brilliant little program 
which will make any normal DOS program into a 
pop-up utility. 

ALIAS is one of the most sophisticated DOS 
command line editors we’ve encountered to date. It 
replaces DOSEDIT with some powerful new func- 
tions. 

REWRITE is a hfesaver for anyone who has a 
quad density, 1 .2 megabyte drive. If you attempt to 
write to a regular 360 kilobyte disk in one of these 
things, it frequently becomes unreadable in a 
regular dual density drive. This program undoes the 
damage. C source is included. 


CONQRDEX wiu generate a concordance 
index from any text file. It’s great for creating book 
indexes and tables of content 

HOG is a glorious graphic pie chart which will 
visually display how your hard drive is being used. 
It spots thd disk hogs. Requires an EGA card. 

DQ is a file browser for database files. It works 
with DBF files from dBASE, FoxBase and all the 
other dBASE compatible programs. This is a 
genuinely essential program for anyone who works 
with database managers. 

A6E will ask you questions about yourself and 
your lifestyle and tell you what your ^ysiological 
age really is. It’s rather sobering. 

FREEKICK is a SideKick replacement. It 
provides you with a pop up calendar and calculator 
from witliin any application. However, it does so 
without tying up a lot of memory. 


$24.95 (TWO DISK SET) 
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ASEASY is the latest version of the shareware 
spreadsheet package that has left the Lotus coipora- 
tion shaking in its polyester boots. AsEasy is com- 
patible with Lotus 1-2-3 and will use Lotus 
worksheet files. However, AsEasy is more power- 
ful, easier to use and substantially cheaper. If you 
use Lotus you owe it to yourself to try AsEasy. 



ATFLOPPY is a resident program which warns 
you if you attempt to write to a three hundred and 
sixty lalobyte floppy disk in a quad density AT 
drive. Saves considerable frustration. 


WINDCHILL is a small program which calcu- 
lates wind chill factors. This is a handy one to have 
when you want to justify staying inside during the 
winter. 


QUOTE is a Windows application which says 
something clever each time it starts up. The clever 
things are stored in a dBASE compatible DBF file, 
allowing you to use them in other applications if 
you like. Requires Microsoft Windows. 


TALK is the most sophisticated computer speech 
system we*ve encountered for the PC. It includes a 
program to speak real digitized words through the 
speaker, source code thereof, a program to record 
your own speech fragments, the schematic for the 
requisite hardware for the recorder and lots of 
sample words which can be strung together at the 
conunand line. Quite a blast. 

SNAP is a simple Windows camera. Copy any 
part of a Windows screen into the clipboard at the 
touch of a mouse button. Requires Microsoft Win- 
dows. 

DAYLIGHT calculates the sunrise and sunset 
times, plus sundry related information, for any day 
at any point on earth. Good for things like head- 
light-on times. Includes source code. 

WEIGHTS AND MEASURES is 

handy program which will generate a table of 
weights, measures and conversions. Saves a lot of 
thumbing around. 


BEYOND TETRIS is a really exciting varia- 
tion on the popular Tetris games. Requires a VGA 
card... the graphics are stunning. 


RTM is a personal scheduler program, to-do list 
and calendar. It can be memory resident iJf you like, 
and it has a first class user interface. If this package 
can’t organize your days it’s probably time to retire 
to Tahiti. 



START is an elegant way to start frequently used 
Windows applications. It’s completely user con- 
figurable. Requires Microsoft Windows. 


SOAPBOX is a complete, exceedingly power- 
ful word processor which is fast enough to use on a 
stock XT and small enough to run in 256 kilobytes 
of memory. It’s capable of emulating WordStar... it 
will even read and write WordStar files if you like... 
and it’s loaded with first rate text basing features 
that make it ideal for use with a desktop publishing 
package. 

HOWTALL will take into account your child’s 
sex, age and other factors and tell you how tall he or 
she should be. 

WORLD is a truly amazing computerized atlas 
which will do more things than a paper atlas ever 
could, including providing extensive EGA graphic 
maps, calculating the distance between major cities 
and so on. An EGA card is required. 

CUTPASTE will allow you to cut text out of 
one application and paste it into another. It’s very 
flexible and extremely useful for desktop publish- 
ing, word processing and spreadsheets. Source code 
is included. 

SPATH allows you to search for things along 
DOS’s search path just like DOS does. A handy 
little tool, this. 

VIZ is a dynamite little screen speedup program 
for 80286 and 80386 based machines. It vastly 
reduces the amount of time required to print to the 
screen from many applications, making things like 
word processors and database managers... not to 
mention DOS itself... seem to shift into warp drive. 

EDISKEMS allows you to have a sophisticated 
EMS RAM disk with lots of features, including the 
ability to survive a warm boot with its data intact. 
Source code is included. Requires EMS. 

MAXFIND is a great utility for finding strings 
within multiple text files. It includes a sophisticated 
search language to allow you to specify exactly 
what you want to search for. 

ORGAN makes every key on your keyboard 
play a different note while you’re running any ap- 
plication... or DOS. It’s fun for a while, as well as 
being the ultimate in audible feedback. 

EZDOSIT is a memory resident file manager 
which allows you to pop up a window from within 
any application and work with your files. You can 
copy, delete and rename files, change directories 
and so on. It’s a real time saver. 

DESKNAV is a Microsoft Windows program 
which provides a number of facilities which Win- 
dows didn’t see fit to include. This is one of the 
nicest desk managers we’ve encountered to date. 
Requires Microsoft Windows. 

LANCE is a prose style analyzer. Far from just 
telling you that you use too many possessive 
pronouns, it lets you test a text file for specific char- 
acteristics, including sexual bias and potential Ubel. 
No writer should be without it. 


KWIKTAX is a beautifully executed 1989 
Canadian income tax spreadsheet It lets you work 
out your taxes as well as including features to let 
you try **what-if” calculations. If you’re going to 
cheat, do it electronically. Requires the AsEasy 
spreadsheet package, included with this collection. 
Also runs under L^us 1-2-3. 

GENE is a genealogical program to help you 
trace your family tree. It goes back further than 
most people have relatives and includes fields for aU 
sorts of interesting information about your antece- 
dents. 


DECIDE is a simple program to let you try out a 
number of potential colour schemes for Microsoft 
Windows and select the one which best suits you. 
Neon is the house favourite. Requires Microsoft 
Windows. 

PCMAN is a small EGA version of PacMan 
with aU the speed of the arcade version. However, 
this one just gobbles dots, not quarters. It’s sort of 
nostalgic. 
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MONOPOLY is a first class implementation 
of the board game. Requires an EGA card. 

EMS is an expanded memory simulator. If you 
have an AT or 386 system with extended memory, 
this little jewel will make it appear as LIM ex- 
panded memory for applications which require it. 

MT is an interesting resident program. It expands 
selected parts of the text on your screen into huge 
letters. Great for working late at night. 

CROSSWORD lets you compose and play 
with crossword puzzles in style. Features a well 
thought out user interface and a sample puzzle. Re- 
quires Microsoft Windows. 

MICKEY is a Windows screen clock which 
replaces the traditional Microsoft implementation 
with everyone’s favourite fictional rodent. Requires 
Microsoft Windows. 

RBREAK is somewhere between Breakout and 
Arkanoid. Requires Windows. 

DKEY is a simple but powerful keyboard macro 
program, in many ways the equal of SuperKey and 
ProKey. Saves you ages of typing. 

GRAFCAT prints hard copy of sixteen image 
files per page... along with their file names and 
such... so you can see what you’ve got at a glance. 
Requires a LaserJet Plus compatible printer. 

FO NTSU M win print up a summary page of all 
the LaserJet Plus soft fonts you have kicking around 
so you can tell what they all look like. 

MAP win draw a map of all the hard drives on 
your system, telling you instantly how they’re being 
utilized and how much space is free. 

GRAVITY is a fascinating simulation of celes- 
tial mechanics. See how planets, stars and other 
celestial bodies interact in real time. Create your 
own universe... it’s a blast. 

EiyiCACHE is a memory cache program 
which mns in expanded memory. It can speed up 
hard disk operations, especially in applications such 
as database managers. However, it ties up no DOS 
memory doing so. 

SCRABBLE is an implementation of the 
popular board game. Play against the computer. 
EGA card required. 

POPHITS is a complete database of all the top 
forty singles and albums from the early sixties until 
the present, and with a snappy little query program 
to search the list by artist, album, year, and so on. 

SCALEMASTER is a guitar tutor program 

which will blow your socks off. Aside from helping 
you tune the beast, it wiU show you how to play 
every imaginable scale in aU keys. 

MILLEBORNE is an eye-popping implemen- 
tation of the classic travel game. Requires an EGA 
card. 

SPACE is a slick little asteroids game for 
Microsoft Windows. 

BIORHYTHM is a program to compute your 
personal biorhythms, displaying the results in fuU 
colour graphics. Requires an EGA card. 

S:TREE is a directory tree mapping utility which 
wUl show you what you’ve got on your hard drive, 
where it is and how much space it occupies. 

TVSAT is a great program if you have a satelUte 
dish, as it teUs you where the satellites are. 
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PC-AREA is the last word in telephone area 
code programs. Hit the alternate key of your choice 
and it pops up a window with all the provinces and 
states in North America, along with a comprehen- 
sive area code finder. Let your fingers hoof it in 
style. 

FREEFORM is a data base manager for people 
who don’t want to mess about with dBASE. It 
creates a free form data base which is easy to use, 
requires no set up and can be keyed by a trained 
chimp. 

MAZE is puzzle. It looks simple, but it’s a real 
brain busier. The solution’s included in case you get 
totally fmstraled. 

OHM-TSR is a handy pop up program which 
will work out resistor colour codes for you. 



STACK is a DOSEDIT replacement from 
Australia. It keeps a stack of your previous com- 
mand lines, plus it has a handy pop up window 
which lets you see all your previous commands at a 
glance. 

CREDIT is a credit card manager, suitable for 
use in business or to keep track of your personal 
finances. It helps you refrain from spending yourself 
into oblivion. Don’t leave home without it. Requires 
Microsoft Windows. 

STAR GOOSE is a strange little arcade game 
in which you fly a space ship over a strange alien 
world blasting things into cosmic dust. It’s fast and 
the graphics are superb. EGA or VGA card required. 

ALMANAC is a computerized version of the 
old farmers’ almanac that usually accosts you while 
waiting in the supermaiket checkout. Find out what 
the best days to drill weUs are, bring up a host of 
useful charts and tables and follow the phase of the 
moon. 

VIEW2 is a file view program with 
schizophrenia. It lets you scroll through two files 
side by side, allowing you to compare them or just 
to work with two documents at once. 

DUSTY is the last word in Ventura Publisher 
style sheet utilities. It will create an exhaustive 
analysis of any style sheet. If you use Ventura you 
won’t want to miss this one. 

KBSPEED speeds up the repeat rate of your ] 
keyboard... and suddenly, aU sorts of programs seem 
to go a lot faster. 

RETPLAN is an RRSP and annuity planner and 
calculator. It lets you see just how much you’ll retire 
with based on your annual contributions. It’s one of 
the last ways going to get something past the 
government. 
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ASCI is a great resident program for applica- 
tions which require that you enter extended charac- 
ter codes into them. Rather than having to 
remember what the code for a U with an umlaut 
over it is, just pop up this window and select it from 
a table. Great for word processing. 

DRAFC is like AutoCAD without the price 
lag... and it doesn’t need a math chip. This is a 
complete drafting package with puU down menus, 
mouse support and lots of features. It’s great for 
applications in which you don’t need all the power 
of a high end drawing program. Requires a mouse. 

POLY is a really elegant little three voice music 
playing program which lets you compose songs 
with a text editor or word processor and halve them 
played through your PC’s speaker in up to three 
voices. Sample songs are included. 

TRICAL is the most sophisticated pop up cal- 
culator program yet devised. Outlhinking SideKick 
and all the commercial calculators, this one will do 
things even real calculators can’t get together. 

BANANOID is staggering. It’s a VGA game 
which makes Breakout not only interesting but ad- 
dictive. Mere words fad to describe the limitless 
time wasting potential of this thing. Suffice it to say 
that if you own a VGA card and a mouse and go 
through this life never having play Bananoid, aU 
future incarnations of your spirit wdl laugh at you 
behind your collective backs. Requires a VGA card 
and a mouse. 

CLIP allows you to extract sections of GIF fdes 
and make them into new, smaller GIF files. It’s a 
great tool if you use our POSTGIF program to cre- 
ate desktop publishing clip art from GIF fdes. 

EGAINT is the last word in Tetris programs. 
The ultimate falling shape puzzle, this features 
colour, extended shapes and a plethora of exciting 
features. Requires an EGA card. 

FREEMEM is a dandy little Windows program 
which puts a window on your screen to ted you the 
current amount of free memory avadable to your 
applications. No computer should be without one. 
Requires Windows. 

NTERNIST is a fascinating and oftentimes use- 
ful package to help you figure out... if not cure... 
what ads you. Give it your symptoms and it’d try to 
diagnose your condition. This is not a substitute for 
a real physician, but it’s great if the provincial 
health care plan has put you seventy-nine places 
back in the waiting list. 

PUZZLE is a Windows program which lakes one 
of several graphics, scrambles it into dttle bits and 
chadenges you to re-assemble it. Quite a decent lit- 
tle program, this. Requires Windows 

SU BM IT is an instant batch fde. It adows you to 
mn multiple commands at one lime from the DOS 
prompt simply by separating them with colons. An 
essential gadget, this. 

TIME puts a digital clock into a Windows 
screen.Takes up less space than the one with hands 
does, and it looks slick. Requires Windows. 

TODDY is a DOSEDIT replacement. It adds a 
sophisticated command line editor to DOS to adow 
you to recad and edit previous commands. Saves 
buckets of typing and uses WordStar editing com- 
mands. 
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BAK wdl wander through your hard drive... every I 
subdirectory, no matter how wed buried it might 
be... and wipe out your BAK fdes. 

CHAIN wdl led you how much space any fde 
on your disk occupies. This sounds like much ado 
about nothing, but CHAIN actuady teds you how 
many clusters a fde occupies, and, for the technical- 
ly curious, where said clusters he. 

CUBE is a useless program that runs under Win- I 
dows and displays a constantly rotating three 
dimensional cube. Despite its uselessness, everyone 
we know who has it runs it a lot... no idea why. 
Requires Windows. 

DUNGEON is an ASCn game that lets you 
cruise through a complex, multiple layer dungeon 
picking up things and killing creatures. Requires 
that ANSI.SYS be instaUed. 

IBM_SCRN is a dowidoadable character set 
for the Epson FX printers... and ad compatibles... 
which emulates the PC’s screen graphics characters. 
Make your screen dumps look like screen dumps 
rather than ASCII stew. 

JOT-IT is the most flexible, interesting little resi- 
dent note pad program we’ve come across. Loaded 
with features, it wdl find a warm place on your hard 
drive... right next to the platter bearings. 

MIN DREADER is the oddest word proces- 
sor ever written. Especiady designed for people 
who don’t type loo quickly, it uses artificial intel- 
dgence to attempt to anticipate what you’d say and 
fdl in things for you. It sounds a bit far fetched, but 
the beast worics. 

POSTGIF is the latest version of this powerful 
program for turning GIF fdes into desktop publish- 
ing clip art. 

PURGE is a handy little uldily for selectively 
deleting fdes. 

QCRT wdl speed up the screen speed of most 
machines by quite a bit. This makes DOS and many 
other programs which print through the BIOS ready 
shift into overdrive. 

SLITHER is a version of the popular snake game 
written especially for the EGA card. It’s a bit 
warped, too... there’s a frog involved. Requires an 
EGA or VGA card. 

SPEED wdl speed up the screen display of an 
EGA or VGA card even better than QCRT, above. 
Includes the ASM source in case you dke to hack. 

CHEMVIEW is neat even if chemistry usuady 
bores you into catatonia. It displays complex 
molecules in three dimensions and rotates them for 
you. Includes a selection of sample molecules. Re- 
quires EGA or VGA card. 

FONTINFO is a DIR replacement that only 
wants to know about LaserJet soft fonts. It wdl find 
ad of the soft fonts in a directory and ted you about 
them. Great for desktop pubdshing. 

DROPCAPS are also great for desktop 
pubdshing. Consisting of twenty six dttle PCX fdes, 
they can be inhaled into Ventura, PageMaker... any 
package that uses the popular PC Paintbmsh image 
fde formal... to provide you with beautiful, ornate 
large caps from A through Z. 

THESAURUS s a computerized thesaums pro- 
gram. Give it a word and it’ll find you a selection of 
others that mean something dke the same thing. In- 
cludes a huge dictionary. 
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PHONES is a Windows application which 
keeps track of telephone numbers... it’U even dial 
*em for you if you have a modem. Requires 
Microsoft Windows. 

BRAIN asks you lots of questions and evaluates 
how much of your thought processes are left brain, 
how much are right brain and how much are mixed 
brain. Requires a brain. 

LM is the best mailing list program and label 
maker ever written. If you run a smaU business or 
send out newsletters, this program will change your 
perception of the universe. dBASE compatible. 

ONEKEY is a keyboard macro program. It 
stores up to fifty strings, each one callable with the 
key combination of your choice. Ends buckets of 
repetitious typing. 

ALDO is a game in the tradition of Mario 
Brothers. A little fellow with a beard leaps over 
barrels, climbs ladders and goes for the gold. Re- 
quires an EGA or VGA card. 

POPDBF is a pop up utility which allows you 
to browse through dBASE, Clipper, Foxbase and 
compatible database files from within any applica- 
tion. 

TIKLER is one of the nicest tickler programs 
we*ve encountered. It reminds you of up to three 
hundred events in the future, without knotted hand- 
kerchiefs, bits of string or things written on your 
arm. 

CAITY is small and so brilliantly pointless that 
we had to include it. It’s a resident program. Run it 
and it plays a different musical note for every key 
on your keyboard. It’s a delight to listen to as you 
type DOS commands... a veritable symphony in 
WordStar. 

CONNECT4 is the best and most ruthless 
computer implementation of this popular game. 

PALETTE allows you to set the colour palette in 
Windows sensibly. If you don’t know you need this 
program you don’t know how badly you do. C lan- 
guage source code included. Requires Microsoft 
Windows. 

LIFE is a three dimensional version of the classic 
program in which a colony of creatures lunch out on 
each other. A programmer’s toy, the C language 
source code is included. 

TRI-MAZE is a blast. It draws complex mazes 
and then challenges you to solve them. 

PERIODIC displays the periodic table and 
lets you scan a cursor over it to get detailed infor- 
mation about each element. Requires an EGA or 
VGA card. 

FANS PUot a space ship through a field of 
waving fans catching bouncing loonie dollars as you 
go. An EGA or VGA card is required. 

CHESS is a three dimensional chess game 
which actually allows you to move the pieces 
around, rather than just typing in co-ordinates. This 
has to be the last word in computer chess. Requires 
an EGA or VGA card. 
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DRIVEL is a brilliant addition to any office. It 
produces very meaningful sounding text which is 
actually pure drivel. It will happily generate as 
much text as you want, suitable for use in memoran- 
da, reports, letters and year end stockholders 
portfolios. 

C PR I NT is the ultimate C source file printer. 
Aside from generating first class hard copy listings 
complete with headers, footers, page numbers .and 
so on, it will also generate an index and a table of 
contents for any source fUe. 
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LETTERS N LABELS is a fabulous mailing 

list manager if you have moderate sized lists to 
keep. It wSl store them in a custom database, let you 
update the list and print out labels whenever you 
need them. 

ARCH is the sound that most people make after 
playing this puzzle game for a whrie. It’s just a 
series of sliding blocks, but it’ll drive you mad 
trying to solve it. 



EGARULE pops a ruler up over any EGA text 
screen. You can position the ruler where you need it, 
and use it for Ae accurate positioning of text in 
different applications. It’s amazingly handy. Re- 
quires and EGA or VGA screen. 

INVENTORY is a home or office inventory 

program which maintains a running database of 
your possessions. It keeps track of what every- 
thing’s worth, and provides you with an estimate of 
the replacement costs. Reduces potential 
“negotiations” if you have to make an insurance 
claim. 

J DOS wiQ pop a command line up from within 
most applications. However, it does a numbef of 
clever things to allow you to have all the DOS 
memory in your system available for applications 
run from within other applications... quite the clever 
trick when you think about it. 

MORTGAGE is a powerful mortgage pro- 
gram. It does a number of types of calculations, and 
win print hard copy reports. It’s great for doing 
“what if” plans to find ways to slaughter your 
mortgage quicker. 

PIZZA will teach you to make pizza at home. It 
contains a variety of recipes and tips. Avoid getting 
anchovies in your disk drives. 

POSTGIF is the best way of generating black 
and white printouts from full colour GIF files. This 
program creates tme halftones... not dithers... from 
GIF files and stores them as EPS (encapsulated 
PostScript) files. These can include previews for use 
with Ventura publisher, too... you can use GIF files 
as black and white art for desktop publishing. If 
you’ve tried our Colour Clipart disks, you’ll want 
this program. Requires a PostScript printer. 

SLEUTH is a fascinating graphic ASCII game. A 
murder has been committed in an old house. There 
are various odd characters around, and various 
clues. Your task is to wander around the various 
rooms, check out the clues and unmask the viUain 
before you get crunched. The game changes with 
every playing, and you can use your own cast of 
characters if you like. 

SORTDEM is a particularly interesting pro- 
gram. It illustrates the process for sorting a list of 
words using five of the most popular sorting algo- 
rithms. You can see how each one works, and you’ll 
uriderstand why each one is preferable for some ap- 
plications. C language source code is included. 


PAGE FOUR . SPRING 1990 


$19.95 


□ERASE is the most comprehensive file un- 
eraser we’ve seen so far. It handles everyttog from 
floppies to hard drives of up to thirty two 
megabytes, and it tells you if your files have been 
trashed and are therefore unrecoverable. 

HPPS is a PrtSc replacement especially designed 
for owners of HP LaserJet Plus compatible laser 
printers. Includes ASM source. 

FINDER is a Microsoft Windows utility which 
locates files anywhere on your hard drive. 

DO-ONCE is a program which can be set up 
to mn specific applications, utilities or batch files at 
specific times. It wiU, for example, automatically 
back your hard drive up to a streamer every Friday 
afternoon once everyone has gone home. This is the 
most flexible and reliable one of these things we’ve 
found to date. 

LAST RESORT keeps you going when your 
computer hangs. It will get you back to DOS, copy 
the contents of a RAM disk onto something more 
pennanent and restart your heart when your system 
appears to have locked up solid. 

AXEL-F plays the theme from Beverly HiUs 
Cop. It’s not aU that useful, to be sure, but it’s small 
and fun. Requires BASIC. 

LIFETIME is a serious program which uses solid 
statistical research to estimate your life span based 
on your health and lifestyle... it can be a bit sober- 
ing. Requires BASIC. 

POPDATE is a really well executed pop up 
calendar which shows you the current, previous and 
next month for any month you Hke. 

BOOK uses the high density drive of an AT or 386 
based machine to format normal low cost dual den- 
sity floppies to hold eight hundred kilobytes worth 
of data, or more than double their usual capacity. It’s 
a great money saver, considering the price dif- 
ference between these and quads. Includes ASM 
source. 

GLEANERS is a complete index to National 
Geographic magazine from 1957 through to 1987, 
along with a really superb database program to 
search for things by subject, place and so on. It’s 
great for research, and essential if you’ve been 
saving back copies for a while. 
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PAINTER'S APPRENTICE This is a 

complete implementation of a MacPaint style paint 
box program for the PC, equal or superior in many 
ways to the original... and a lot easier to use than is 
PC Paintbrush or Microsoft Windows Paint. This is 
a phenomenally enjoyable program ecjually suitable 
for a bit of image hacking or for senous art. It’s a 
must for desktop publishing. Requires EGA or VGA 
card and a mouse. 

DGTERM is an immensely clever program 
which pops up a telecommunications temiinal from 
within any application and allows for background 
XMODEM and YMODEM file transfers. 

FINANCIAL PARTNER is a storehouse of 

financial planning utilities. It will work out amor- 
tization tables for loans, help you plan aimuities and 
so on. No one with more than twelve dollars should 
be without this package. 



FR386 is the fastest, sUckest and most stunning 
fractal graphics package we’ve ever seen. It in- 
cludes a zoom box which lets you move successive- 
ly closer to the images you create. Requires an 
80386 based computer and EGA or VGA card. 

HPCALC runs under Microsoft Windows and 
gives you the complete functions of Hewlett Pack- 
ard style programmable scientific calculator. No 
number wdl get away from you once you have this 
thing ruiming. 

LOOKFOR is a powerful text search utility 
which will find selected strings of text in any num- 
ber of files. It’s a useful research tool... and a great 
asset for people who can’t remember where they 
last saw something. 

QUIKCOPY is a replacement for the DOS 
DISKCOPY program. It copies disks in about half 
the time, and allows for multiple copies of the same 
disk without reading the original for each one. 

RACECAR stands proudly in the tradition of 
brilliant public domain ASCII games. Using nothing 
more than text and colours, it allows you to drive a 
speeding car through a twisting, debris strewn race 
course until you fmally pile up on the walls or oil 
slicks. 

TIFFANY is the first reaUy workable screen 
capture utility for Windows we’ve encountered. It 
allows you to create graphics files from any window 
on the screen. 

TRAN is a rather astounding piece of work. It 
reads text files... through the speaker of your PC, in 
EngUsh. 

ZAPDIR kills whole subdirectories in a single 
shot. It ends the annoying requirement of DOS that 
you manually wipe out all Ae files and sub-sub- 
directories in a subdirectory before you remove it. 
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POPDOS2 is a pop up DOS shell. You can 
rename, delete, type and generally meddle with files 
from within any application. It can save your life 
when your disk is full and your file hasn’t been 
saved. 

CALLFOR is a resident equivalent of those 

pink message slips that proliferate around offices... 
just the thing for an over worked receptionist, espe- 
cially one with bad hand writing. It can be popped 
up from within a word processor or other applica- 
tion when the phone rings. 

CLEARCUT wiu scan your word processing 
files and suggest places wherein you’ve used more 
complicated wordings than you should have. It 
helps to simplify your writing and make it easier to 
read. 

CO N FMT is a resident disk formatter. It allows 
you to format floppy disks as a background task 
while you run normal programs. It’s quite a time 
saver. 



FLEES is like Space Invaders on acid. It’s blind- 
ingly fast, with brilliant graphics and some really 
bizarre aspects. Requires an EGA or VGA card. 

PALMEGA is a computerized palm analysis 
program. Better than an old lady with a crystal baU, 
it will teU you how long you’ll live, how rich you’ll 
get and whether or not you’ll meet a taU, dark 
stranger who’ll try to sell you swamp land in 
Florida. EGA or VGA card required. 

P4UP will print four pages of normal text on a 
single sheet of paper on most laser and inkjet 
printers. It has a number of sophisticated formatting 
features, too. 

SHFTPIG K is ideal for people with a lot of resi- 
dent programs on their hard drives. It allows you to 
hold down the Alt key and bypass loading them 
when your system boots up. 

M Dl AL is a memory resident dialer program and 
phone number database. Connected to a modem, it 
allows you to dial voice calls without actually 
touching a phone. 

SMOOTH is the leading edge of text browsing 
programs. It wiU smooth-scroll back and forth 
through any text file. This may seem like overkUl... 
well, it is, actually... but it’s awfully neat to watch. 

VALET is the best DOS shell program we’ve en- 
countered. It will move, mass copy, delete, rename 
and generally handle the files on your hard drive in 
menu driven comfort. It’s ideal if you don’t like 
typing in commands. 

WIPE totally destroys files on your disk so that 
they can never, never be restor^ and looked at 
again. It’s an essential tool if you deal with sensitive 
data. 

YEARCAL creates calendars for any month of 
any year of the twentieth century. However, it 
creates more sorts of calendars than you can possib- 
ly imagine... in sixteen languages, including Texan. 
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BCOPY is one of the cleverest copying 
programs around. It hides in the background while 
it’s working, so that immediately after issuing a 
copy command your DOS prompt returns and 
you’re ready for whatever ’s next. A great little time 
saver. 

BDS is a slick pop up electronic engineer’s cal- 
culator. It handles things like wavelength, 
capacitance, radio equations and so on. 

CALCQF analyzes your system and figures 
out how much you can speed things up by changing 
the refresh rate of your memory wiAout crashing 
your machine. Then it generates a small COM file 
to include in your AUTOEXEC file. 

JIVE translates any English text into jive. 

LUM is a sophisticated sideways printing pro- 
gram which is great for speadsheets or any applica- 
tion wherein regular paper just isn’t wide enough. It 
supports multiple fonts, effects and so on. Requires 
an Epson FX-80 compatible printer. 

NJFRERAM win show you how much free 
memory you have from moment to moment up in 
the upper right comer of your screen. Great for 
spreadsheet users, amongst others. 

ORDER changes the order in which files come 
off your disk when you type DIR. This allows you 
to pre-sort your directories, or adjust them in any 
order you like to make frequently used programs 
boot more rapidly. 



PYRO we’ve had fireworks programs before... 
but this is the best. It does EGA fireworks, complete 
with sound effects, and is truly glorious. Includes C 
language source code. EGAA^GA card required. 

SOT is the son of Tetris, the addictive game from 
the Soviet Union. This one is even more devious. 

STYLIST is an essential tool for any Ventura Pub- 
lisher user. It allows you to edit, manipulate and 
print out any style sheet. 

TONTO is a SideKick-like program with a host 
of features, including a clock/calendar for any year 
since the middle of tiie sixteenth century, an ASCII 
chart and a printer setup program. 

MR BOSTON is the ultimate bartender. It 

holds recipes and complete directions for ziffions of 
mixed drinks... from the common to the dehghtfally 
bizarre... and provides you with an outstanding user 
friendly program to access and even add to the list. 
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MAGMA is a truly weird graphic arcade cum 
adventure game. Tunnel through the depths of the 
earth, contact spies and try to assemble all the frag- 
ments of your secret document. 

BANKER will keep your chequebook in 
balance... as well as anything short of divine inter- 
vention can. 

FONTFILTER adds special effects to LaserJet 
softfonts. Included are such effects as drop shadows, 
enclosing boxes and even blood dripping from each 
character... no foolin*... Also indudes the complete 
C source code. 

READRITE is a real time readability analyzer. A 
resident program, you can pop it up from within 
your favourite word processor and get a readability 
index for the contents of your screen. Veiy sUck. 

CALC is the nicest pop up programmer’s cal- 
culator we’ve encountered... and it’s pretty hot for 
anyone else who has to deal with numbers too. It 
includes base conversion and a host of other useful 
functions. 


Z80XASM has been requested by a number of 
our users. It’s an assembler which runs on a PC 
compatible system but assembles ASM source code 
for the Z80 microprocessor. Includes a Z80 machine 
language monitor as a test file. 

HERCSAVE is the most reliable Hercules 
screen blanker we’ve come across. Save those green 
screens. 

FSEE is a quick and nasty way to see what Laser- 
Jet fonts look like without having to download them 
to a laser printer... it shows them on the screen of 
your PC in graphics mode. Handy for use with 
FONTFILTER, above, 

OKSCR is a really elegant way to get reliable 
screen captures from graphics applications. More to 
the point, it actually works. Writes to PC Paintbmsh 
compatible files. 

VALSPEAK translates English into valley girl 
talk. Gag me with a spoon. 

TED is a very small text editor... two kilobytes is 
very small. It’s about the easiest little editor in crea- 
tion for just whipping up a few lines of a batch file 
or changing a driver in your CONFIG.SYS file. It’s 
also good for program editing. 



CARDFILE is a little pop up database program 
which will keep track of people, places, phone num- 
bers... it even dials your phone through a Hayes 
compatible modem. 

RECORDER will keep track of the frequency 
of access of the files you use to help you decide how 
best to use a RAM disk. 

BARMENUS is a system to compile and im- 
plement Lotus style menus in applications other 
than Lotus. It’s a great toy for die hard 1-2- 3 users, 
and not a bad user interface for the rest of the planet. 

SNIPPER is the slickest text cut and paste pro- 
gram we’ve encountered to date. Copy text from the 
screen of just about any application into just about 
any other one. Great for getting spreadsheets into 
your word processing documents. 

SWEEP will execute any command you like in 
every sub directory of your hard drive. 

CONFIG is splendid. It lets you alter the way 
your CONFIG.SYS file is interpreted by DOS when 
your system boots up. You can exclude specific 
drivers at boot up time to free up memory space... 
no PC should be without it. 
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EGALINES is a collection of tiny utilities 
which will set your EGA card to different line sizes 
so you can see what text looks like in the higher 
resolution' modes. Includes 12, 25, 35, 43 and 50 
Une modes. 

EGAITAL puts your EGA screen in italics 
mode. Not bhndingly useful, but only a hundred 
bytes long. 

PCXSCOQP is a file reader and printer for 
PC Paintbmsh PCT md PCC files. Let’s you check 
’em out without loading the whole ZSoft circus. 
Handy for use with OKSCR, above. 
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FORMATQM is a very, very fast disk format- 
ting program. 

FIREWORK blanks the screen after a period of 
inactivity and shows you fireworics until you do 
something. Requires Microsoft Windows. 

SNAKE is the best snake game ever written. 

BELL makes the beep in your computer sound 
slick and sophisticated. 

CALLTIME will dial the atomic clock in Ot- 
tawa and set your system clock accordingly. Re- 
quires a Hayes compatible modem. 

CASE wUi change a text file to aU upper or all 
lower case, strip the WordStar bits and several other 
things. 

CDTO provides a simple way to locate files in 
other subdirectories and then go to their locations. 

CLOCK is the biggest resident screen clodc in 
creation. 

DDATE is a cursor driven date setup program. 

DEV shows you aU your device drivers. 

KTIMER times the execution of any program to 
the nearest hundredth of a second. 

LISTFRAG shows you how fragmented your 
hard drive is, allowing you to decide whether it’s 
worth running a defragmenter program. 

N REFRESH slows down the refresh rate of 
your system to increase the speed of your machine. 

RAMVIEW is a resident program that lets you 
pop into a hex and ASCH dump of your system and 
page through your RAM. 

REPEATS locates identical files in a complex 
hard drive system, allowing you to free up some 
disk space. 

SETALARM wakes you up at a predetermined 
time. 

SI LE NC E kills the speaker of your PC. 

STEPDOS allows you to step through the ex- 
ecution of a program one DOS call at a time, with 
an informative display at each pause. 

VTREE2 shows you a map of your system and 
the sizes of your subdirectories. Great for pruning. 

WATZITDO returns information about the 
multifarious alternate key combinations on the PC. 

WF is a wild card find program that searches for 
files on your hard drive. 

WORLDTIM lets you see the time anywhere 
in the world. 

WPHD disables writing to your hard drive tem- 
porarily, protecting it from viruses to some extent. 

XPANDISK creates a very sophisticated, vari- 
able size RAM disk in expanded memory. 

TUNEUP uses your PC’s speaker to generate 
precise pitches for tuning stringed instruments, 

FORM generates business forms. 

T CAP captures text screens, but makes them into 
GEM/TMG files suitable for use with Ventura. 
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BOOM is a program to display fireworks on 
your screen. You probably don’t thii^ you need one 
of these... most likely trae, but it’s fon to watch. 
Requires a CGA or EGA card. 

COLORDIR is a very sUck... and exceeding- 
ly fast... sorted directory program which uses screen 
colours to make large directory listings easier to see 
at a glance. 

DIGCLOCK IS a huge screen dock which 
reads out in seven segment numerals. Easily read 
from across the room, or across the street with a 
good telescope. 

DISPINFO is a C source file for programmers. 
It’s a routine to allow your code to figure out what 
video card is in the computer it’s mnning on. 


CALENDAR is a perpetual calendar running 
from the middle of the sixteenth century up until 
way past the age of Star Trek. This program wiU 
show you when important dates fall in the years of 
your choice as well. 

C PM 2 DOS wiQ actually read files from the 
disks of most CPsM systems onto your PC. Unlike 
commerdal packages which purport to do the same 
thing, it includes a facility for creating custom for- 
mats. 

GCAP is the ultimate graphics screen capture. 
This resident utility wil create GEM/IMG paint files 
from anything on your tube, suitable for use with 
Vaitura, amongst others... an essential gadget for 
desktop publishing. Works with EGA monodirome, 
CGA and Here cards. 


386BUG This little program spots 80386 
processors with bugs. Includes source code. 

VIASM-M AC This is a collection of MASM 
assembler macros to make BIOS, DOS and 8087 
interfacing a lot easier. Requires MASM. 

3X6 installs a really tiny screen font on an EGA 
card. 

AT is a little time bomb program. It will hide in 
memory and run applications at specific times. 

BACHMIN s a three part Bach minuet in 
BASIC... quite the trick. 

CAT is a small sorted directory program. While 
hardly high tech, it is a useful replacement for DIR 


iD is another C source file, this one for the stand- 
ard Unix ed text editor. It has been reworked to 
compile under Tbrbo C, and will serve nicely as the 
basis for a word processor. 

EGA2RAM mns the BIOS of your EGA card 
from fast RAM rather than slow ROM. It speeds up 
your screen quite noticeably with no snow or other 
drawbacks. Requires an EGA card, ASM source 
code included. 

"AST© IF is a GIF image file reader. GIF files 
are glorious colour piaure files which must be seen 
to be really appreciated. We’ve included a GIF file 
of a mandrill so you can see what they’re up to. 
Requires an EGA or VGA card. 

HP-SLASH reduces the size of LaserJet soft 
fonts... and their resultant download time... by al- 
lowing you to selectively remove unused characters 
from riiem. This is an essential tool for anyone using 
a LaserJet compatible printer. 

MAXI.EXE is the answer to every “insuffi- 
cient disk space*’ message in creation. It formats up 
a normal double density floppy to hold four hundred 
and twenty kilobytes, and a quad density disk to 
hold almost a megabyte and a half. 

PC“POOL is a really well executed pool 
simulation. The ballistics of the balls is very nearly 
perfect, and the user interface is well thought out.. 
Requires a CGA or EGA card. 

REMINDER is a memory resident appointment 
calendar which pops up at the touch of an alternate 
key. It also features a screen clock which can be 
enabled or disabled at will. 

RN is the best way to move around the subdirec- 
tories of a hard drive ever invented. Rather than 
having to type in complex paths, RN allows you to 
move around in menu driven comfort. 

SAY is the best speech program we’ve en- 
countered for the PC iius far. It comes with a host 
of phrases, including the aU but essential “beam me 
up, Scotty*’. Good for disturbing your stupor in the 
morning. 

VFM will warm the hearts of Ventura Publisher 
users. It allows you to add and reorganize fonts for 
this popular desktop publishing system without any 
sweat, bother or keying of batch files. 

MCOPY s command line replacement for the 
DOS COPY command which allows you to copy 
files to floppies with maximum space efficiency, a 
prompt to swap floppies when the disk is full and 
full QR.C ched^g to make sure that what you see is 
re^y what you get. DOS, as it turns out, doesn’t 
verify its copies very well even with the verify flag 
on. This is an essential utility. 
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MACSCOOP is an updated version of he 
popular MacPaint file reader and features support 
for Epson FX, Hewlett-Packard LaserJet+ and Post- 
Scripi printers and for EGA, CGA and Hercules 
display cards. It will let you look at and print any 
MacPaint image file. We’ve included a few to get 
you started. 

GEMSCOOP is very much like MacScoop, 

above, and has the same features for reading and 
] printing GEM/IMG paint files. A really handy tool. 
]br desktop publishing. 

MAC2IMG converts MacPaint to GEM/IMG 
jaint files for use with Ventura, among others, al- 
owing you to access megabytes of public domain 
clip art. Handy for use with IMGCUT, GemScoop 
and Address also in this collection. 

MEMO drives a PostScript device to generate 
truly eye catching memos. It accepts raw text or 
WordStar files and prints them sophisticatedly. 

FONTS is a collection of our favourite EGA font 
programs, which will reduce the screen charaaers 
of any EGA compatible display adapter. Included 
are Script, Computer, Future and others. Also in- 
cluded is EGAFONT allowing you to create your 
own font programs. 

ADDRESS is a vastly enhanced resident en- 
velope addressing program which allows for custom 
printer configurations and either standing text or 
graphics of your choosing for the return address. 

VGH EC K will do a CRC check of the sensitive 
system files on your hard drive each time you boot 
your machine, ensuring that none of them has been 
infeaed with virases. 

IMGCUT extracts fragments of GEM/IMG 
paint files for use with desktop publishing and other 
aj^lications which use this image file format. You 
can pre-crop pictures to save disk space and time 
and can also make graphics files for ADDRESS, 
also in this collection. 

PIN PRESS prints text very small on an Epson 
FX-80 compatible printer and allows you to cram up 
to sixteen kilobytes of text in two colunms on a 
single page and keep it readable. 

SMALL is the PinPress for laser printers. This 
thing win print about four standard pages of text on 
a single sheet of paper... rather small, of course. 
Works with any PostScript device. 
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CAVERNS is a fast graphic arcade game. It 
looks a bit simplistic but it will surprise you when 
you get into it Wants a CGA card. 

CMOS is a pair of simple programs which read 
the contents of an AT’s CMOS memory into a disk 
file and then restore it. 

D I R N OT ES allows you to attach short, one line 
comments to the directory entries on your disks. 

^RTSCEGA is a program to make the PitSc 
function work properly for EGA cards. Versions are 
included for a stock Epson FX-80 and for the Tandy 
DMP200. Includes source. 

I DISK allows you to put a RAM disk in the 
space between your normal system memory and 
your screen buffer, using this otherwise wasted 
space for something practical. It requires that you 
have memory in there, of course. 

EMC is an extended memory cache. It allows 
you to use LIM memory for a disk cache, speeding 
up your disk accesses without robbing your system 
of any main memory. 

©DIR is a sorted directory program which uses 
the Hercules card’s graphics mode to put forty-three 
lines of listings on the tube at once. It’s very slick. 

HELP is a slick little DOS help program which 
can be called up any time you need something about 
the PC explained to you. 

THRASHER is a splendid system to find out the 
optimum setting for the BUFFERS line in your 
CONFIG.SYS file. 

MCSCOOP is the executable version of the 
MacPaint file reader in the January 1988 edition of 
Computing Nowl 

LDRES is a system to make somewhat standard 
COM files into memory resident utilities, or TSRs. 
Please note that while full documentation is in- 
cluded with this thing, it’s stiU a bit technical. 

NOREBOOT will disable the Ctrl-Alt-Del 

reboot of your system. Source code is included. 

RES86 is a transliteration of the redoubtable 
CP/M RESOURCE machine language disassembler. 
Source code is included. This program requires an 
understanding of machine level programming. 

RS232 will show you the status of your serial 
port on your screen. It’s handy for debugging, and to 
see what your modem is up to if you have one that 
lives inside your PC. 

WFU is one of the nicest DOS shell managers 
we’ve yet encountered. 
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INSTACALC is a memory resident spread- 
sheet It may not be Lotus or Excel, but it*s amaz- 
ingly powerful considering that it lives in an 
alternate ke^ combination. Includes a so{^sticated 
macro facility. 

ALTER allows you to change the attributes of a 
file... including the time and the date. 

CALENDAR is a sophisticated desk calendar 
which can be made memory resident if you want it 
to be. It uses data files which allow you to have it 
remind you of things. 

COVER prints disk directories suitable for 
sticking into the sleeves of your disks... the nicest 
such program we*ve encountered. Requires an 
Epson compatible printer, patchable with DEBUG 
for other printers. 

DISKLITE is a tiny bit of code which shows you 
when one of your drives is running. Not much use 
for floppies, diis, but great for disks and AT 

style internal hard drives. 

DISKUTIL is a poor man*s Norton utility. It will 
walk you throu^ simple disk level functions, in- 
cluding FAT table fix ups and file unerasure. 

MELT clears the screen, dramatically. 



MONSTER a memory resident DOS monitor. 
Check out what your programs do one INT 21 call 
at a time. 


THEGRIN is the most sophisticated MacPaint 
picture viewer yet It allows you to stretdi and com- 
press images, zoom in and out and generally hack 
their bits to bits. It also prints them. 

TMAP is a clever TSR program mapper which is 
itself memory resident. It*s st^ib for finding gor- 
ches caused by interacting resident programs. 

VARISLOW is a variable speed control for 
AT type computers. It lets you crank the dock down 
to play games at their normal speeds. However, you 
can do it interactively, rather than from a command 
line. 

WATERFALL is a fabulous MacPaint picture 
of an Escher drawing, suitable for use with 
THEGRIN or any other MacPaint reader. 

CHINASEA is a James Qavell novel in a disk 
file. In this game you get to be a trader in the far 
east. Try to prosper without getting knifed. 

TURBO C PATCHES is a collection of 

patches to fix some of the bugs in the early releases 
of Borland's Ttirbo C. If you're going to compile at 
warp speed you'd better have one of these. 
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ASTROLAB A sophisticated program for 
working out the conjunction of the planets for any 
day in history. It's not much use if you believe in a 
flat earth, but handy for horoscopes. 

BASERES A resident utility, this thing will ac- 
cept numbers in any base and show them to you in 
all the other commonly used notations. In other 
words, it will convert decimal to hex and back 
again... great for people with only ten fingers. 

BREAKON This is a utility to make just about 
any program exitable with control-break. It has mul- 
tiple levels of urgency... three hits gets you out of 
anything short of the end of civilization as we know 
it. Assembler source included. 

CROSSWRD If you've ever wanted to 
generate your own crossword puzzles, this is the 
code for you. Fill it full of words and it finds places 
for them. 

DIMMER The smallest screen blanker yet... 
two hundred and seventy one bytes. 

EPSONISM Even people with laser printers 
occasionally have to deal with plebes. This program 
is a DOS filter to make a PostScript printer behave 
like an Epson. 

FASTBIOS This is a pair of programs which 
will extend your keyboard buffer... wiAout hanging 
your system... and increase the speed of your screen 
dramatically. 

FREERAM tells you the troth about how much 
useable memory is available to your programs. 

LASERORID TWs is a rather good ASCII 
game. Place your bets and hope the aliens leave you 
done. 

VMUSIC This is a small three voice music 
player which handles its scores in BASIC music 
notation. Comes with several songs, and you can 
easily create your own tunes with a text editor. 

1 DC KEYS This is an assembly language pro- 
gram to set up the function key redefinitions under 
ANSI.SYS. It's great if you like to have keyboard 
macros under DOS without a keyboard redefinition 
program installed. Requires an assembler to use. 



IpCKILL This will go through an entire hard 
drive... including all your subdirectories... and kill 
files that match a given specification. A bit nasty if 
you use it improperly, but great, say, for snuffing 
BAK files. 

LW86 This is an extensive pop up reference card 
for assembly language programmers. It includes ex- 
planations of the op codes, what the assembler 
directives do and so on, all at the touch of control 
shift 

SPACE Find out how much useable space is on 
your hard drive instantly. Includes assembly lan- 
guage source. 

YESNO creates complex interactive batch files. 
This little program returns an error level code basic 
on the ASCn value of a key press. Assembly source 
included. 
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AWS Programs that turn WordStar into ASCII 
abound, but this one turns ASCII back into Word- 
Star. Let those high bits roll. 

B ADC LUST This program finds the bad 
clusters on cheap disks, preventing them from kill- 
ing your data. If you must use low rent oxide, use it 
carefully. 

CHEAPFMT Like BADCLUST, above, this 
program makes your life less freaky if you use 
cheap disks. It formats them very carefully, loddng 
for unusable sectors. 

COO A C language programmer's dream, this is 
a pretty print program that actually draws nesting 
loop and structure diagrams beside the source code 
it lists. It makes spotting even subtle bugs effortless. 

CTP Something of a mutated fusion between 
snake and space invaders, this is a ruthlessly fast 
arcade game in first rate high resolution graphics. 
Requires a colour card or HGC, below, and a Here 
board. 



HGC This is the first colour card simulator for a 
Hercules board that really seems to have its act 
together for the majority of colour card gr^hics 
software. Run it and your Here card will display 
colour card high resolution graj^cs as if it was 
designed for the task. 

BIGPRINT TOs program prints text files in 
very large characters. It requires an Epson com- 
patible printer. 

MBS This is one of the nicer fractal programs 
we've encountered, as weU as being one of the 
faster ones. It runs on a colour card, or on a Here 
board with HGC, above. 

MOUSE This is the source code for the linkable 
MOUSE driver, as seen in the July 1987 edition df 
Computing Nowl It requires MASM to assemble 
and a C compiler to use. 

PCRR This is one of the most interesting 
programs we've yet encountered. It simulates a rad- 
road in high resolution graphics. You can lay out 
your railroad, equip it witii multiple trains and make 
the whole party go. Requires a colour card or HGC, 
above and a Hercules board. 

TASKER This is the most elaborate multitask- 
ing system yet devised for the PC. Install up to nine 
variable sized partitions, with a program running in 
each, and pop between them instantly. 

Vy I N DOW The source code for the C language 
window manager from the July 1987 edition of 
Computing Now! Written in Lattice C. 
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AC Tliis is a small area code program... give it a 
three digit area code and it will tell you where it is. 

ASC This is a memory resident utility that pops 
up a window with an ASCII character chart. 

ATTR This utihty lets you meddle with the at- 
tribute bit of your files. 

BAC This is a disk backup utility that is much 
less frightening than the one that comes with DOS. 

BACKSCRL This recalls stuff that has scrolled 
of your screen. It*s neat if you can’t seem to reach 
the NumLock key in time. 

CAT This is a collection of disk utilities in one 
program. 

CLOCK One of the nicest clocks we’ve seen, 
this has a built in alarm function among other 
things. 

COVER This is a sorted disk directoiy that 
prints out aU the files on a floppy in a form suitable 
for sticking to the sleeve. 

CWEEP This is a menu driven file mover... 
saves typing the word COPY over and over again. 

DDIR Yet another directory utility, this does a | 
two column directory similar to the regular single j 
column DOS version. 

DELZ This wipes out files so they can never 
come back... kills the sectors as well as the directory 
entry. 

DISKCAN This one checks your disks for bad 
seaors... get ’em before they get you. 

DOORS This lets you flip between multiple 
monitors without rebooting your system. 

EQUIP This program tells you what hardware 
your system thinks it has... often providing you with 
the answer to many software problems. 

FASTDISK If your floppies seem a bit tedious, 
you might want to zap ’em with this speed up pro- 
gram. 

FDATE This changes the date stamps of files. 

FLIP sets a number of otherwise tedious 
parameters under DOS. 



FREE This returns the amount of free space on a 
' disk without having to watch the whole directory 
scroll by. 


GERM This is a memory resident interrupt 
driven communications terminal. 

IBMSHELL This allows you to fool your system 
into loading COMMAND.COM from other places. 

KBBUFF This is a keyboard buffer extender. No 
home should be without one. 

KEYFAKE IMs allows you to stuff keyboard 
characters into an application to get past tedious 
introduaory screens and menus. 


LC This counts the number of lines in a text file. 

LOCATE TWs cans through subdirectories, ^ 
checking all the files for specific text strings. 

LOCK This s a file encryptor. Also includes / 
UNLOCK. ^ 

V 

MOVE Ills moves files between subdirec- u 
tories with less typing than COPY would entail. r 

N DOSED IT An updated version of regular e 
DOSEDIT, this is a resident DOS command line “ 
editor that actually makes DOS decent to work with, h 
Indispensable. ^ 

NO This is a strange little wild card exception a 
thing. It allows you to create more complex file / 
specifications than does DOS aU by itself. ' 

NPAD Tiis is a simple memory resident note F 
pad. 

PC UTIL This is a collection of add ons to DOS. 

PI N H E AD The printing press program from the 
June 1987 edition of Computing Nowl It can get up 
to 16 kilobytes of text on one page. Includes the C 
source code.... works with Epson compatible 
printers. 

POPCAL This a memory resident utility 
which win bring up any month of any year you Eke. 

PR This is a handy formatted printing utility. 

PUSH DIR allows you to change subdirectories, 
do something, then return to the previous directory. 

REBEEP replacement for PAUSE, this is a 
noisy batch file utility to attract attention when a 
task has been completed. 

RENDIR names subdirectories. 

SCRN blanks all the monitors attached to your ; 
system after a specified period of inactivity to keep 
your phosphor from getting fried. 

SETPRN This allows you to painlessly set up 
‘ your printer from DOS. 

SETUP This is a memory resident utility that 
will allow you to set up an Epson compatible printer 

• from within any application. 

SIZE This returns the number of allocation 
clusters a file occupies on the disk. 

SOUND makes noises to attract attention from 

* within a batch file. 

SP A nice little print spooler. 

SWEEP his allows you to execute a command 
in every subdirectory on your disk. 

UN DEL This recovers accidentally deleted files. 
You may not need it now but you sure will sooner or 
later. 

VDL This requests verification before it deletes 
files so you won’t need UNDEL quite as often. 

^ VOLSER Changes the volume name of a disk. 

a WAITN This pauses for a specified time while 
y executing a batch file. 

WHEREIS This finds files in subdirectories. It 
includes the C source code from the June 1987 edi- 
tion of Computing Now! 

XDEL This is a menu-driven file deletion utility. 
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ARCE A really tiny archive utility, this thing 
will extract members from ARC files without tying 
up half a disk for itself. 

BABY An extremely warped game, this thing is 
engaging and fairly challenging none the less. It 
involves catching babies who are leaping out of a 
burning building. 

CHMOD This is a useful utility for reading 
and changing the bits in a DOS mode flag. 

CITYDESK This is an elegant fancy printing 
program that allows you to do some desktop 
pubUshing functions with a dot matrix printer. 





DOG A disk oiiganizer. Dog will defragment 
the files on your disks to make them quicker to 
access. 

FPR This is a printing program written in C. It’s 
not compiled... you can change it to meet your 
needs. Requires a C compiler. 

THRILL There is little to say about this program. 
It’s a beautiful example of high resolution PC 
graphics, and was too good to ignore, even if it was 
wholly useless. It’s also a bit naughty. 



$1 9.95 (FORMERLY VOLUME 24) 


MIDI"IO The source file for the interrupt driven 
MIDI communication module from the April 1987 
edition of Computing Nowl Requires MASM to as- 
semble and a language compiler to use... preferably 
C. 

PC-WRITE The latest version of this 
phenomenal word processor, this thing is enough to 
turn you off any other word processing package on 
the planet. 

EDWIN This is a decent windowing program 
editor written in Turbo Pascal. It’s not terribly 
fancy, but it’s fast and very much like WordStar. 

I $24.95 (FORMERLY VOLUME 23) ~| 
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BOTH is a small utility which can slash your 
paper bill by allowing you to print long files on both 
sides of the paper. 

DIAGS Written by the author of Z80MU, this 
collection of tools will be nirvana for the ex- 
perienced PC programmer. It does things like 
generate an annotate list of aU the interrupt vectors 
in your PC, let you meddle with the 6845 registers, 
test most of the ins and outs of your system and so 
on. It*s a brilliant bit of work. 

GRCP Graphic cut and paste is a memory resi- 
dent tool that jdlows you to scoop things from a PC 
high resolution graphic screen and pop them into 
other applications. 

LOC K E R U P This tiny microbe of code sleeps 
in your system until you have to leave your PC for a 
while. Then it enables you to lock up your keyboard 
until you come back to restart it. It’s perfect for 
offices where there are more fingers than hands to 
contain them. 

MEGAPEDE Just when you thou^t that it 

was safe to play ASCII games again... This one is a 
sophisticated variation of the classic snake 
programs and it plays with the speed of a cobra on 
acid. Don’t count on winning for a while. 

MURPHY Sort of an iconoclast in a can, this 
program will print a random selection of several 
hundred of Murphy’s laws, corollaries and commen- 
taries thereon each time it’s run. If you put it in your 
AUTOEXEC file it will say something clever each 
time you start your computer. 

QUEBERT This fast PC implementation of the 
classic arcade game is every bit as exciting as the 
real thing but lacks a coin slot. Jump down the 
mountain, avoid the snake and try not to get clob- 
bered with fresh fruit. 

SAT This is a powerful, menu driven satellite 
data downlink terminal, as discussed in the Decem- 
ber 1986 edition of Computing Nowl. 



ALTAMIRA TOs is one of the nicest public 
domain paint box programs available for the PC. It 
does first rate pictures. Colour graphics card re- 
quired. 

FRACTAL This is the C source code for the 
fractal generator that first appeared in the August 
1986 issue of Computing Now! Requires a C com- 
piler and a colour graphics card. 

NEMON This is a really weird game. You get 
stuck in the catacombs of king Nemon with nothing 
more than your wits and a flashlight. You have to 
find some keys, some treasures and, hopefully, a 
way around a host of arcade game nasties. 

THOR used to be the god of thunder. Now he 
appears to be the world’s most sophisticated desk 
calendar program for keeping track of appoint- 
ments. 

ROUND 42 This is bizarre variation on the 
theme of space invaders. One of the best computer 
games in creation. Requires a colour graphics card. 

V20 is a CP/M emulator for users of the NEC 
V20 chip. Replace your existing 8088 with a V20, 
score this little program and most CP/M software 
will run on your system as if someone had stolen 
half the bits out of your PC. Regular MS-DOS isn’t 
affected. Requires a V20 chip. 

I $19.95 (FORMERLY VOLUME 15) I 


SCAV This is a great program for people who 
buy economical floppy disks and just about 
everyone else who can’t afford a clean room for 
their PCs. It cruises through one’s disks locking out 
bad sectors and restores previously ‘fried’ disks to 
usefulness. 

SimCGA The utility does an astoundingly 
good job of making a Hercules graphics card behave 
like a colour graphics adapter. It will let you run 
most CGA software. 

STUFFIT Stuffit is a disk management utility 

which stuffs files into the inner tracks of a floppy 
disk, allowing the outer tracks to be used for work 
space. Diis improves the disk access times and the 
reliability of mostly full disks considerably. 

r $19.95 (FORMERLY VOLUME 19) 1 
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MONOPOLY is a good implementation of 
the classic board game. Great graphics and sound. 

D20 is the latest version of Steve’s sorted direc- 
tory program. This one uses DOS two calls and 
handles subdirectories. 

EDIT is a lighming fast full screen editor, ideal for 
editing program source files, dBASE stuff or other 
ASCn phenomena. 

BANNER takes mere text and prints it sideways 
on your printer... in gargantuan block letters that can 
be read from miles away if you have a good set of 
binoculars. 

MORTGAGE is one of the nicest mortgage 
programs we’ve seen so far... lifelong debt and 
ruination has never been so well formatted. 

QUICK speeds up your PC quite a bit by im- I 
proving video response. 

SPEECH is a rather remarkable little germ of 
code. It talks through the PC’s internal squeaker 
speaker. The voice isn’t exactly human, but it’s un- 
derstandable on most machines. 

PC-AR is an accounts receivable package for 
the PC. It will take care of the records for a small or 
medium sized business quite well. 

I $19.95 (FORMERLY VOLUME 10) | 


DISK OF THE 

MONTH 

CLUB 


If you enjoy Almost Free Software but 
never seem to get around to ordering it, 
we’d like to introduce you to our disk of 
the month club. 

The disk of the month club provides you 
with a convenient way to get the best of 
public domain software and shareware, 
all without having to order it. Members 
of the club are sent each new disk auto- 
matically, roughly one disk every four 
weeks. Each disk is billed to a pre- 
authorized credit card number. 

If you join the disk of the month club, 
you’ll be able to review each new 
software collection at your convenience. 
If you receive a disk you don’t want to 
keep, simply return it for immediate 
credit to your account. 

For a limited time, if you sign up for our 
disk of the month club, we’ll send you a 
bonus disk with your first order. Simply 
select any disk from this catalog and 
we’ll include it free with your first 
monthly disk. 

To sign up for the disk of the month 
club, please write, phone or FAX us. 
Have your Visa, MasterCard or 
American Express card handy. 


Yes, I want to be part of the Almost Free 
Software disk of the month club. I hereby 
authorize Moorshead Publications to 
charge the credit card detailed below 
for each new disk as published. I under- 
stand that there will be approximately 
one disk per month and that I will be 
charged the advertised price, not to ex- 
ceed $25.00. 

Please charge my: 

□ Visa 

□ MasterCard 

□ American Express 

Acct. # 

Expiry date 

Name__ 

Address, 


Prov Post code 

Signature 

Moorshead Publications, 1300 Don Mills 
Road, Toronto, Ontario M3B 3MS (416) 
445-5600 FAX (41 6) 445-8 1 49 


VOLUME 1 

Windows is one of the few truiy universal user 
interfaces. It’s equally approachable by new users ] 
and experienced professionals, and it makes any | 
application written for it a nicer place to be. s 

In this collection we’ve assembled an assortment < 
of public domain Windows applications. Some are ^ 
Just unique little gadgets, others powerful < 
programs to make your Windows environment 1 
more productive. All of them, though, represent ^ 
the power and functionality of Windows. ^ 

This collection is only available on quad density | 
disks. Please note that this disk requires Microsoft 
Windows to run. Windows itself is not included, t 

FIREWORKS is a screen blanker which will ^ 
save your monitor by fading to black after a preset , 
time of inactivity. While it*s sleeping, it displays ’ 
random pyrotechnics. i 

GLOBE shows you the world... rotating, at 
various magnifications and going in any direction 
you please. 

FISHES is a aquarium in a window. Everyone , 
ought to have one of these. 

FREEMEM puts up a window which tells you 
how much free memory you have available. 

DIGCLOCK puts up a tiny window which 
tells you the time. TMs is not as sophisticated as the 
analog clock window, but it takes up a whole lot less 
space. 

SNAP copies parts of your screen to the clip 
board. 

HEXCALC is a hexadecimal calculator. 

FUSE is just an attractive window to fill an other- 
wise unused comer of your screen. 

COMMAND POST adds features to Win- 
dows, making it a lot easier to use. 

CMDTREE runs with Command Post to make 
changing directories dead easy. 

TETRIS is the classic Soviet falling block puzzle 
done for Windows. 

PUZZLE is a puzzle game with a twist Assemble 
the scrambled faces. Comes with an assortment of 
faces to choose from. 

BOUNCE is a really slick bouncing planet 
window. It’s a hoot to watch. 

CREDIT is a Windows credit card manager. If 
you live by plastic, this program will keep you from 
dying by it too. 

DESKTOP is another Windows command shell, 
this one with a configurable user interface. It was a 
hard choice between this program and Command 
Post, so we’ve included them both. 

GCP IS a graphics tool for Windows. It allows 
you to look at and manipulate most of the popular 
paint file fonnats, including GIF and PCX. 

UNICOM IS a nicely executed telecommunica- 
tions program for Windows. 

HPCALC. IS a Hewlett-Packard style program- 
mable scientific calculator in a window. 

TIFFANY wiu copy the contents of any window 
to a TIFF file. 

FINDER will locate files across any combination 
of drives you specify. 


HARD DISK 
SURVVALKIT 

If you have a hard drive you can have all sorts of 
powerful utilities and programs Installed in your 
system to make use of it more efficiently. We’ve 
collected the best of these utilities on a single disk 
to help new PC users get the most from their hard 
drive systems. Please note that some of these 
programs are included in our other almost free 
software disks. Descriptions of them are provided 
elsewhere in this catalog. 

HGC Colour card emulator for Hercules 

ADDRESS Resident envelope addresser 

WH E R E I S Hard drive file finder ! 

SIZE File size finder 

SETUP Resident Epson printer setup 

REN DIR Subdirectory renamer 

POPCAL Resident perpetual calendar 

CLOCK Screen clock 

EDWIN WordStar like editor 

NANSI Screen driver 

CACHE Disk cache 

RAM DISK RAM disk program 

LPTX Printer redirection 

MURPHY Foolishness and wisdom 

LOCKERUP Security system 

BOTH Printer paper saver 

PCWI N DOW Resident grab bag 

PIN PRESS Prints things very small 

N OT E P A D Resident notepad 

FREE Free space finder 

HOT DOS Multiple tasker 

BLANK Screen blanker 

K9 Another resident grab bag 

LAZY Menu generator 

UNWS WordStar converter 

MORTGAGE Measure of your indenture 

LOOK File viewer 

PCBW Colour killer 

VTREE Hard disk map 

VFILER File manager 

POPCALC R.esident calculator 

DOSEDIT Command line editor 


VOLUME 1 

This collection is a series of enhancements for 
users of the popular AutoCAD drafting package. 
These have been custom written by our in-house 
AutoCAD guru. Requires AutoCAD release 9. 

PULL-DOWN MENU with over one 

hundred and fifty of the most often used com- 
mands, values and related variables grouped in 
logical order — almost eliminates searches and 
menu trees. Includes custom macros that call up a 
series of commands with a single pick. 

CUSTOM ICON MENUS let you see I 

your symbol library drawings or hatch patterns 
before you choose. 

CUSTOM SCREEN MENU for rapid 

picking among your favorite commands or macros. 

COMMAND TABLET MENU for 

rapid picking of commands and macros (requires 
digitizing tablet), plus a blank DWG and menu file 
for making your own. Includes 175 custom com- 
mands 

ELECTRONIC SYMBOLS complete 

with icon menus for no-typing selection. Includes 
common analog and digit^ symbols for all types of 
schematic drawing. 

PLUS'. AU the menus are ASCII files and can be 
easily changed with your word processor. Edit the 
commands just the way you want them, for your 
style of drawing. 

PLUS', complete documentation files with ex- 
planations of all the menu stmctures and macros and 
how you can change them. 




IN A HURRY? 

If you’d like to receive your software sooner, we 
can probably help. 

To begin with, you can order by phone any day 
of the week during business hours. Simply have 
your Visa, MasterCard or American Express card 
handy. 

If it’s more convenient, you can order by FAX. 
Simply fill out the order form at the end of this 
catalog, including your credit card information. 
Drop it in your FAX machine and we’ll have your 
software on its way to you before you know it. 

PHONE: (416) 445-5600 
FAX: (416) 445-8149 
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SPECIAL COLLECTIONS 



ALMOST FREE GAMES 


Computer games are what makes suffering through dBASE, Lotus and Word Perfect really worth 
it. We’ve assembled some of the best public domain PC based games in the following 
collections. Buy one of these disks and you’ll get no useful work done for at least a week. 




VOLUME4 

SUSAN is a straight text adventure style game. 
The objea of the game is to talk Susan into bed. Not 
exactly reluctant, Susan is not an easy date, either. 
This game contains adult situations, and should not 
be played by ruggies... who won’t understand it 
anyway. If you plan to give this collection to the 
kids, we recommend that you delete this game. 

PODWARS is a fast ASCn graphics game in 
which you get to cruise around levds of a space 
ship picking up things and killing other life forms. 
AU that quest and slaughter is a lot of fun. Playable 
on any machine. 

STAR GOOSE is a brilliantly conceived, 
gloriously executed graphics arcade came. It lets 
you fly a ^ace ship over very weird alien terrain, 
blowing thmgs up, flying into the jaws of death... 
literally... and picking up giant floating eyeballs. If 
the explanation is already leaving you behind, you 
reaUy should play Star Goose and find out what it’s 
all about. Requires an EGA or VGA card. 

QUAD ALIENS is the strangest thing ever to 
infest a computer, and the mind which devised it 
was obviously pretty warped. The plot is aU but 
indescribable... you get to wander around rooms that 
look like Luke Skywalker’s worst nightmare, push- 
ing things out of the way while you try to keep a 
reactor from going critical and blowing you to 
kingdom come. Even if you never work your way 
through it all... which is quite possible considering 
its complexity... Quad Aliens is worth it just to 
watch all the action. Requires a VGA card. 


3-DEMON is three dimensional PacMan. 
Wander through corridors picking up food pellets 
and avoiding ghosts. Requires a CGA, EGA or VGA 
card. 

QIX is an ASCn version of the arcade game. It’s 
fast and runs on any card. 

RACECAR is a brilliant ASCII game that lets 
you drive through a writhing, debris strewn course 
of death and disaster. 

SEAHUNT is a computerized battleship game. 
It involves strategy, skill and a grasp of military 
tactics. You also have to like sinking ships. 


SUBCHASE is a graphic war game. You sail 
along dropping depth charges on unsuspecting subs. 
They frown on this sort of thing now, but it was very 
trendy in the early forties. 
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ALMOST FREE GAMES 

VOLUMES 

CAPTAIN COMIC is the best video game 

ever written for the PC, commercial or otherwise. 
Reminiscent of the Dark Castle gra^^c adventures 
for the Macintosh, it lets you guide your purple 
faced hero through a complex gra^^c world, pick- 
ing up things, blasting monsters and ultimately find- 
ing the... well, we won’t tell you what he finds. 
Requires an EGA or VGA card. 


ALMOST FREE GAMES 

VOLUME 2 

BRICKS is a classic implementation of “Little 
Brick Out’’, a game which dates back to the earliest 
personal computers. Kill bricks and relive a bit of 
history. 

FLEES is a lightning fast, arcade quality alien 
slaughter game... get the space fleas a ’for they get 
you. Slaughter and green blood abound. Requires an 
EGA c^rd. 

PANGO is a rather strange little arcade game. 
You wander around kicking the heU out of bricks 
and squashing bees. It’s fast and peculiar. 

PIRATE is a huge graphic adventure game in 
which you wander throu^ tunnels searching for 
buried treasure. The pictures are good, the plot is 
clever and gory, violent death awaits you. Fun for 
the whole family if they’re a bit blood thirsty. 

PITFALL pits you against the most dreaded space 
enemy of aU... gravity. PQot your ship down through 
the pit without getting mashed on the rocks. 

RIBIT2 is the best public domain implementation 
of frogger we’ve encountered for a PC. Get your 
frog across the highway without having it run over. 

ROUND42 is a peculiar little effort along the 
lines of space invaders. However, it’s fast and evil, 
and will take you a long time to get the better of it. 

STRIKER puts you in command of an attack 
’copter flying into enemy territory. It’s all done with 
pretty sUck graphics, from the chopper itself to the 
missiles which will blow you into the next game 
room. Just like an arcade but it doesn’t need 
quarters. 


ALMOST FREE GAMES 

VOLUME 1 

CARD is a simple draw poker game. You can 
shoot it if it cheats without having to worry about its 
cousins coming after you. 

CASTLE remains one of the most engrossing 
public domain computer games. Wander around a 
nearly deserted castle collecting things and trying to 
get out. 

CHESSII is a sophisticated chess game in which 
you can actually pick up and move the pieces. Fea- 
tures multiple look ahead levels. Requires a CGA, 
EGA or VGA card. 

EGAROIDS is a stunning EGA asteroids 
game for EGA and VGA cards. Kill the rocks or 
suck vacuum. 

FROGGER is a PC version of the classic ar- 
cade game. Get your frog across the road without 
making him into frog puree. Requires a CGA or 
EGA card. 

HAUNT is a text based adventure game in which 
you can work your way through a haunted house 
with an endless array of rooms and objects. 

LINKFOUR is a computerized version of the 
popular Connect Four vertical checkers game. Re- 
quires a CGA or EGA card. 

PACKGAL is an ASCn based version of Pac- 
Man. Eat the punctuation and avoid the spectral 
characters. 

PINBALL2 simulates a pinball game. This one 
has all the traditional flippers, out lanes, kickers and 
so on. Requires a CGA or EGA card. 

TREK lets you tear through space meeting new 
and exciting life forms and slaughter them. It has 
lots of action and even a plot of sorts. Requires a 
CGA or EGA card. 

VyiLLY : s the strange saga of WiUy the worm. In 
this episode you get to help WiUy go home. Re- 
quires a CGA or EGA card. 
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VENTURA 

SURVIVAL DISK 


If YOU use the popular Ventura desktop 
publishing package, you’ll probably be 
aware of a few of its... ahem... deficiencies. 
For example, you may have encountered 
the monumental difficulties Involved In 
using It with additional soft fonts. Perhaps 
you’ve tried to pour image files Into your 
documents and found them a bit awkward. 
What about the unspeakable boredom of 
having to use the same type faces over and 
over again... It’s driven lesser mortals back 
to their typewriters. 


As long time Ventura users ourselves, we’ve 
developed and collected quite an assort- 
ment of Ventura support programs. These 
things perform all sorts of useful functions, 
mosfly connected with making Ventura a 
better place to live. Much of the software in 
this collection is specifically intended to 
iTKike Ventura co- exist peacefully with a 
LaserJet compatible printer. If you publish 
with Ventura, you can’t afford to be without 
this collection of programs. 

FONTFILT is a splendid program for making 
boring fonts into exciting ones. It inhales any stand- 
ard LaserJet soft font and outputs a font with your 
choice of special effects added to it, including drop 
shadows, binding boxes and even dripping blood. 

VFM manages your Ventura soft fonts. It quickly 
makes width tables without any batch files to con- 
tend with, allowing you to add fonts to Ventura 
painlessly. This is a must for any Ventura user. 

GRAPHIC WORKSHOP is the ust 

word in graphics programs. It views, converts, 
dithers, halftones and prints all popular image files. 
It works with MacPaint, GEMA^entura IMG, PC 
Paintbrush PCX, GIF, TIFF and EPS files and 
drives CGA, Hercules, EGA. VGA. ATI VGA 
Wonder and Paradise cards. It’s an indispensible 
tool for graphics in desktop publishing. 

HP-SLASH will reduce the often times 
voluminous sizes of soft font files by allowing you 
to selectively ’’prune” out unused characters and 
symbols. Saves on hard drive space and really 
speeds up font downloading. 

TCAP is a memory resident program which cap- 
tures text screens as GEM/IMG graphics suitable 
for pouring into Ventura documents as pictures. 
These screens preserve the orij^al screen attributes 
and can be scaled to any size Kom within Ventura. 


GCAP captures monochrome graphics screens 
into GEM/IMG files, suitable for pouring into Ven- 
tura chapters. A Windows compatible version is also 
included. 


FSEE is a quick *n nasty program to let you view 
the contents of a soft font file on your screen before 
you print it It lets you see what the new fonts will 
look like without your having to download them and 
print them out. 

VPSCREEN is a Ventura screen font editor. It 
allows you to change the way fonts look on your 
screen. 

I $19.95 I 


ALMOST FREE 

LASERJET FONTS 

iere hasn’t been a Ventura user yet bor 
who hasn’t cried out for more fonts. These 
collections should silence even the most 
obstreperous of them. We’ve assembled the 
strangest fonts we could find... add these 
typefaces to your desktop publishing chap- 
ters and no one will miss them. 

Included In each of these collections are 
complete Instructions for Installing them In 
Ventura Publisher. These fonts are suitable 
only for use with LaserJet compatible laser 
printers. 


LASERJET FONTS 1 

Amit 3 rville 18 Point 
Avantis 18 Point 
Basque 18 Point 

Begotten 18 Point 
City 1§ Peirt 

Centurion Medium 18 Point 

Channel 18 Point 

CfianneC 24 Point OBCique 

Copper 18 Point 

Courier ISPoint 

GalaxyGlue 18 Point 

Garnet 18 Point g^tiobe 18 ffloint 

Cillle 18 Point ^ 

Olivia 18 Point OrnaLioii 
Optimial 18 Point Palatinus 
li-*(^rna>-^n0G f (6ynibol ] 

p r e s t i g u s Hoboken 

aejastian Rocky tngiisip 

y iyrijxt 

^ CfianneX 12 Point 


Cartoon K 


c 


$19.95 


LASERJET FONTS 2 

Buck 24 _ 

Belize 24 

Chanttttor Itaite 10 12 ±4 

Cfuiticrftbr Bold 18 .24 
CHancefforBoGf BCootfyltaRc 

ChancetCorBoCd 30 4-0 

i 


] 


Cellestial 18 Collostial Bold 12 

Cellestial Italic 10 CciiMiial 8 10 12 

BKBlUt ^Opus28 

I® ttvipua 12 

Windsor 24 


Bold 10 

Prolog Italic 10 ProJ.Og 10 Prolog 7 

Decc Plus l^Dccc l^lus 14 
IMPRESSED 12 

Times Mutant Italic 12 IC(]}Qd} lliMfls US 

RUNIC 12 Corontt )8 

Pnfininn *11? Roadblock 

ijasp?B* iNDnia 

$19.95 QUAD ($31 .95 DUAL DENSITY) 



LOTH 

DESIGN SYSTEM 


If you’ve ever wanted to learn about the real 
technology of computer design, here’s your 
chance. Alternately, If you need a small, 
dedicated microprocessor system for cus- 
tom controller applications, this Is the slab of 
fiberglass you’ve been waiting for. 


The Sloth Is a dedicated microcomputer 
designed for custom applications. It fea- 
tures a Z80 processor, two kilobytes of static 
memory, two kilobytes of ROM, a three 
channel programmable timer and twenty- 
four lines of I/O. It drives a six digit LED 
display and a speaker, but you can add all 
sorts of other peripherals to it. 


Your imagination is the only limit to what you 
can do with a Sloth board. 

You can’t run Arkanoid on a Sloth, but you 
can learn to develop dedicated micro- 
processor firmware on one. With It, you can 
enter the exciting world of microcontroller 
design and programming. The Sloth will help 
you Team how to create real world micro- 
processor hardware applications. 



If you’re already familiar with Z80 machine 
language programming, the Sloth is a great 
platform for creating your own dedicated 
control applications. 

The Sloth package includes a bare Sloth 
board, a bare LED display board, a com- 
plete parts list, stuffing instructions and ex- 
tensive documentation to g^et you started 
writing programs to run on it. This kit does not 
Include the parts required to build up the 
Sloth, but we’ve designed the board to use 
easily available components. 

In order to develop programs for the Sloth, 
you’ll need a basic knowledge of Z80 
programming and a system to assemble Z80 
code and burn it into 2716 EPROMS. We’re 
able to offer several approaches to this, 
including our Z80XASM package on Almost 
Free Software volume 43, allowing you to 
create object code for the Sloth on a PC. 


$37.95 
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EXECUTIVE SERIES SOFTWARE 


Executive Series software has been designed with business users in mind. These disks contain 
no games, no programming utiiities and no recreationai software. They’re stuffed to the iast byte 
with productivity software, programs which wiii make your computer work harder and do more 
for you. if you use a PC and want to get the most out of it. you owe it to yourseif to try Executive 
Series Software. 


FXFCIITIVF=SFRIFS 

VOLUME 10 

PC-AREA is the last word in telephone area 
code programs. Hit the alternate key of your choice 
and it pops up a window with all the provinces and 
states in North American 

FREEFORM is a data base manager for people 
who don’t want to mess with dBASE. It creates a 
data base which is easy to use, requires no set up 
and can be keyed by a trained chimp. 

STACK is a DOSEDir replacement. It keeps a 
stack of your previous command lines. 

CREDIT is a credit card manager, suitable for 
use in business or to keep track of your personal 
finances. It helps you refram from spending yourself 
into oblivion. Requires Microsoft >^dows. 

VIEW2 is a file view program that lets you scroU 
through two files side by side. 

DUSTY is the last word in Ventura Publisher 
style sheet utilities. It will create an exhaustive 
analysis of any style sheet. 

RETPLAN is an RRSP and annuity planner and 
calculator. 


$19.95 


FXFamVFSFRIF!; 

VOLUME9 

ASCI is a great resident program for applications 
which require that you enter extended character 
codes into them. Just pop up this window and select 
them from a table. Great for word processing. 

DRAFC is like AutoCAD without the price 
tag. Requires a mouse. 

TRICAL is the most sophisticated pop up cal- 
culator program yet devised. 

CUP allows you to extraa sections of GIF files 
and make them into new, smaller GIF files. 

FREEMEM is a dandy little Windows program 
which puts a window on your screen to tell you the 
current amount of free memoiy available to your 
applications. Requires Windows. 

SUBMIT is an instant batch file. It allows you to 
run multiple commands at one time from the DOS 
prompt by separating them with colons. 

TIME puts a digital clock into a Windows 
screen.Requires Windows. 

TODDY is a DOSEDir replacement It adds a 
sophisticated command line editor to DOS to allow 
you to recall and edit previous commands. Saves 
buckets of typing and uses WordStar editing com- 
mands. 

I $19.95 I 
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ASEASY is the latest version of theLotus work- 
alike spreadsheet package. Featuring no copy 
protection, macros, puU down menus and more, it*s 
the slickest piece of business shareware. 

BAK will visit every subdirectory on your hard 
drive and automatically Idll off all your BAK files. 

BOOKMAKE uses an Epson compatible 
printer to format text so it looks like book pages.. 

IBM^SCRN is a downloadable character set 
for an Epson compatible printer which features all 
the high order graphics characters which you see on 
your screen. 

JOT-IT is the slickest, most sophisticated resi- 
dent note pad program yet written. 

NOYB stands for “none of your business**. It 
allows you to blank your screen whenever you leave 
the room. Once blanked, only you can restore it 

PCDC is a complete and extremely powerful 
database manager for handling flat file databases. 

POSTGIF is the most recent version of our 
popular desktop publishing utility. It converts GIF 
files into high quality halftoned clip art for use with 
Ventura, PageMaker, etc. 

QCRT speeds up the screen updating for most 
systems quite noticeably. 

SPEED also speeds up the screen of your system. 
This one has been fine tuned for EGA cards, how- 
ever. Requires an EGA or VGA card. 

ss is a spelling checker very similar in operation 
to the Webster*s New World Spelling Checker. 

THESAURUS helps you find better words to 
write with. Given any word, it will suggest other 
words which mean the same thing. 

I ' $24.95 (TWO DISK SET) | 
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DECEIVE is designed to save your job in the 
event that someone in authority pops in unexpected- 
ly. Allows you to copy any screen from a business- 
like application and instantly pop it up over your 
video game, resume or other incriminating effort. 

INVOICER is a complete inventory manage- 
ment, accounts receivable and invoice generator 
package. 

LM is the hottest label maker and mailing list 
management package we*ve encountered. 

KDCG is an elegant calculator program. Runs 
from the DOS prompt and provides a calculator 
that*s as close to a real one as you can get. Requires 
an EGA or VGA card. 


PHON ES maintains a list of telephone numbers 
for you. If you have a modem, it can even dial them 
for you. Requires Microsoft Windows. 

POPDBF is ideal for anyone who uses 
dBASE, Foxbase or any dBASE compatible pack- 
ages. It*s a pop up window which allows you to 
browse through any DBF file from within any ap- 
plication. 

MINDREADER is a word processor for 
people who can*t type. As you type, it uses artificial 
intelligence to guess what you *11 type next 

ONEKEY is an elegantly simple keyboard 
macro program. 

I $24.95 (TWO DISK SET) | 
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INSTANT NETWORK Using a simple 

serial cable, this package will network any two PC*s 
together. 

LASER FONT EDITOR is a LaserJet laser 

printer soft font editor. Requires a Microsoft com- 
patible mouse. 

BS We won*t tell you what “BS** stands for in this 
case, because we*re sure you can work it out for 
yourself. Creates very meaningful sounding but 
very meaningless text. 

FILE FINDER Faster and more flexible than 
Norton *s FF utility, this program will find any file or 
group of files on your hard drive. 

EGA RULER is for anyone who uses an EGA 
or VGA card. It will pop a text ruler over your work 
to help you line up spreadsheet columns, adjust your 
letters to fit your letterhead and so on. 

WINDOWS FINDER is a Microsoft Win- 
dows application. Will locate files anywhere on 
your hard drive. 

INTEREST CALCULATOR isagmatut- 

tie loan calculator. Given the principal, interest rate 
and payment size of a loan, it will print up a table to 
tell you how long your indenture is going to last. 

I N VE NTO RY should be on every computer on 
the planet. It helps you keq) track of the contents of 
your home or office, providing you with a running 
count of the replacement cost of your assets. 

J DOS allows you to pop a DOS command line 
up from within most any application... even if your 
application doesn*t have a DOS SHELL facility. 
Will give you a full house of memory to run 
programs in, not just what*s left over by your first 
program. 

NOTE is a browse program which runs as a pop 
up utility. Allows you to read any text file from 
within another application and it only ties up a few 
kilobytes when it*s hiding in the background. 

I $19.95 I 
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DERASE is the best file un>erase program 
we*ve encountered. It recovers most accidentally 
deleted ^es. 


LETTERS LABELS is a mailing list 

manager for moderate size mailing lists. 

LASTRESORT gets you back to DOS, and 

usually allows you to save your files, when your 
computer hangs. 

800K allows you to format normal dual density 
360K floppies to hold eight hundred kilobytes in the 
high density drive of an AT. 

WMF manages a portfolio of mutual funds... 
diligently. Allows you to edit and update your 
portfolio, print reports and even see detailed graphs. 

MONEY WATCH is an elegantly simple 

money management program which is equally use- 
ful at home, for small businesses and for handling 
the finances of individual departments of larger 
businesses. 

I $19.95 1 
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CALCQF Speed up your computer... possibly 
by several hundred percent... with no tricky 
hardware changes. Calculates how much of a speed 
increase you can realize and then sets up your 
machine to do it. 

CONFMT allows you to format disks in the 
background while you’re performing another task. 

FM is a menu driven file manager. Copy, move, 
delete and generally meddle with your disk files, 
without typing commands. 

FORiyiATQM formats lots of floppies very, 
very quickly, and is a worthwhile companion to 
CONFMT, above. 

FINANCIAL PARTNER provides you 

with a variety of handy financial planning tools. 
Work out loans, armuities and other money matters 
with blinding ease. 

HERCSAVE is for anyone using a Hercules 
compatible graphics card, blanks your screen after a 
set period of inactivity to avoid burning out your 
screen. 

INSTACALC is a spreadsheet in a can. It’s 
memory resident, and you can pop up a full blown 
spreadsheet program, complete with macros and all 
the trimmings, from within any application. 

JETLAG helps you calculate how long you 
should be prepared to take it easy after a long inter- 
national airplane journey. 

MEMO will print memos with the word 
“MEMO” at the top in special effect characters. 
Requires a PostScript printer. 

MURPHY helps keep your sanity by printing, 
from the AUTOEXEC file, a different clever 
thought every morning. 

PINPRESS prints up to sixteen kilobytes of text 
on a page. Great for making archive copies of large 
documents. Requires an Epson FX-80 compatible 
printer. 


POPDOS2 is a pop up utility which will 
handle your files and directories effortlessly from 
within any application. 

QUIKCOPY is a replacement for the DOS 
DISKCOPY command. It duplicates disks in half 
the time or less, and makes multiple copies even 
quicker. 

TED is the worlds smallest text editor. Use it for 
creating batch files, quick notes to yourself and 
other instant files. 


ZAPDIR kills off subdirectories with one com- 
mand... even if there’s still something in ’em. Saves 
on manual deleting. 


U NWS is a quick ’n nasty filter to turn WordStar 
files into text. 

1 $19.95 I 
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GALLFOR is the 

message slips that Utter 

UME3 

make your writing more 

1 to spot excessively large or 

pop up equivalent ofpink 
most offices. 


SH FTPIC K allows you to skip over the loading 
of resident programs when your computer boots up. 


SMOOTH is a text “browsing” program. Lets 
you read documents by scrolling. EGA or VGA card 
required. 

VALET is a DOS shell allowing you to use 
simple menus rather than complex typed commands 
to handle moving files, changing directories and so 
on. 

WIPE will obliterate every trace of a file. Essen- 
tial for sensitive data. 

YEARCAL prints up a calendar for any month 
of any year in the twentieth century... in sixteen 
languages. 

ASEASY is a powerful spreadsheet package, in 
many ways the equal of Lotus. Small, fast and not 
copy protected. 

BANNER prints up any phrase you like as a 
huge banner lengthwise along a strip of printer 
paper. 

CALENDAR is a desk calendar and daily 
planner with lots of options. Much harder to 
misplace than the paper kind. 

COVER prints the directory of a floppy disk so 
that it slips into the disk sleeve as a reminder of 
what ’son the disk. 

DISKLITE is for peq)le with machines that have 
internal hard drives and hard-cards. A flag in the 
comer of the screen tells you when the drive is 
running 

PALERT warns you when you’re running out of 
disk space, saving you from a computer full of work 
and no way to save it. 

BOTH lets you print long text files on both sides 
of the paper. 

LOCKE RUP lets you lock your keyboard in- 
stantly when you’re not there, protecting it from 
unauthorized access. 

I $19.95 I 
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BCOPY is a replacement for the DOS COPY 
command which copies files as a background task. 
As soon as you let it go, it returns you to the DOS 
prompt so you can get back to what you were doing. 

BELL makes the beep in your PC sound like an 
electronic phone. 

NJFRERAM teiis you how much free 
memory is left in your machine from minute to 
minute, even when you’re inside an application. 

CASE will convert text into all lower case, all 
upper case, capitalized words and it’ll even clean up 
WordStar files. 

MAXI is a disk formatting program which will 
allow you to get four hundred kilobytes on a regular 
360K disk, or almost a megabyte and a half on a 
quad density disk. 

POPCALC is a handy four banger calculator 
which pops up in a window whenever you need it. 

TOfsITO is a sort of SideKick clone which 
provides a number of useful functions in a window 
when you call it forth. 



VFILER is a file manager which wiU help you 
move, copy, rename and delete lots of files without 
lots of typing. 

WHEREIS locates files on your hard drive... no 
matter where they’re lurking. 

MCOPY is a DOS COPY replacement with 
lots of features. Copies files over multiple floppies 
if you have too many to copy onto one. It uses a 
sophisticated algorithm to ensure you use your flop- 
py space efficiently. It’s a replacement for BACK- 
UP and RESTORE in this case. Also does 
CRCchecks toensure your important data isn’t cor- 
mpted. 

ADDRESS is a resident envelope addresser 
which works with most popular word processors. 
Allows you to roll an envelope into your printer and 
have it addressed automatically. Will also print a 
specially designed graphic return address if you 
like. 

VCHECK protects your system against com- 
puter vimses. It checks sensitive files in your com- 
puter to make sure they haven’t been infested. 

SETALARM is a simple memory resident 
reminder that wiU beep at you at a pre-arranged 
time. 

SILENCE kiUs the speaker in your PCwhen you 
don’t want to be beeped. 

VTREE2 is a new version of the VTREE pro- 
gram on Volume 1. Maps out the tree stmcture of 
your hard drive telling you how much space each 
directory occupies. 

VV O R LDTI M E wUl teU you the correct time in 
any city in the world. 

I $19.95 I 
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ALMOST FREE CLIP ART 


Electronic clip art can turn a dull desktop publishing document into something visuaiiy exciting. 
Having a library of ciip art on tap is tricky uniess you own a scanner and a suitabie source of 
paper ciip art to start with. Aimost Free Clip Art soives ali this. Each one of our disks contains 
aimost five hundred kiiobytes of ciip art - at ieast a dozen images per disk. These coilections 
have been carefuiiy chosen to each contain a variety of interesting pictures suitabie for a wide 
range of appiications.These pictures are suitable for use with virtually all applications which 
accept bitmapped art. This inciudes Ventura Pubiisher, Aidus PageMaker, Word Perfect 5 and 
PC Paintbrush. Each coiiection comes with a utiiity to convert the fiies into MacPaint, Ven- 
tura/GEM iMG, PCX and TiFF formats. Aii of these pictures are in the pubiic domain. You can 
use them without any copyright restrictions. PLEASE NOTE THAT SOME OF THE FiLES ON THESE DiSKS 
ARE NUDES, AND MAY NOT BE SUiTABLE FOR YOUNG OR SENSiTIVE USERS. 


These first two coilections represent excep- 
tional value. Costing no more than our 
regular clip art disks, they contain almost 
two megabytes of clip art each. Each col- 
lection is available on a single quad density 
disk, or on multiple single density disks for a 
slight extra charge. Note that these fiies are 
provided in the PCX format, which can be 
used directly with PageMaker and Ventura 
Publisher. Each coiiection also includes a 
copy of our Graphic Workshop package, 
which will allow you to convert the files Into 
virtually any other format you need them in. 




ALMOST FREE CLIPART 

VOLUME 16 


■ BORDER_A • BEARDMAN • 
LADYSITl • MANBOXl • 
STUDYMAN • CHOPSTICKS 
. UGLYMAN • COMPASS • 
GUITAR • LION • 

OONSTRUOTION-BOSS • OLD-KING • 
FLAPPER-DEGO • LADY&HAT • 
DROP-A . CLIPLTR-G • DROP-R • 
SCUBA . DINNER • LADYTHNK • 
STARBURS . GOLF • HUNTER • 
SAILBOAT • TENNIS • OUTE- MOUSE • 
RELAXING . FLYING-CLOWN • CHEF . 
BIOMORF2 • CROSS04 • PAGE07 • 
PAGE34 . PAGE40 • BEAUTY • 
CLOWN . ARTNOV • WOODCUT • 
DANCE • COAT-OF- ARMS • EUROl 1 
• EUROl 3 . EUR07 • EUR09 • 
FATHERCH • OWLS . SEW • SWIM-1 1 • 
SWIM-2 • SWIM-4 . SWIM-5 • SWIM-6 • 
SWIM-7 • SWIM-8 • SWIM-9 • THINGS2 
• WATER . ASTRONAUT 

I $19.95 QUAD ($31 .95 DUAL DENSITY) I 


ALMOST FREE CLIP ART 

VOLUME 15 

EXPLAINMAN • OLDBOYl • 

^ MANCHAIR • TALLOLDMAN 
• MUSHROOM • DIVER • 
ICECREAM • FACE003 • 
BEACHl • FACEOOl • 
FASHNGRL • FACE007 • 
DROP-S • DROP-A • CYPRESS • 
POINTLEFT • CLIP-C • CLIP-A • 
PINGPONG • FAT-SUIT • PAGE-21 • 
STARBURST-2 • BOWLING • FISHING • 
HORSE • POOL • SKYDIVE • 
TROPICAL-SCENE • SKI-LUNCH • 
OLD-N-BALD • QUILLPEN • BIOMORFl 
• COMPUTER • PAGE03 • PAGE09 • 
PAGE! 6 • PAGES 1 • PAGES? • 
PAGE50 • MANYBIKE • VICTROLA • 
LADY&HAT • GRYPHON • S2- DROP • 
AMPERSAN • ALIGATOR • 
DRGNCARD • CANOE • GIRL&DOLL • 
PAGE 12 • PAGE27 • BOY • 
TORNJEANS • WALRUS • EUROl 0 • 
EUR012 • EUR06 • EUR08 • EXCEL • 
AVANTEGARDE 

[ $19.95 QUAD ($31 .95 DUAL DENSITY) | 



ALMOST FREE CLIP ART 

VOLUME 14 

BUTRFLY . DRKRIDER • GOOSE • 
WITCHESl . DU • ISABEL • NAGELl * 
FLAMINGO . MARILYN • PIANOLAD • 
FOOTBALL • KIM • SKIRTGIR • 
OORNERSl • FAMEFACl • MASKS . 
BUSINESS • LEISURE • HOLIDAYS 



ALMOST FREE CLIP ART 

VOLUME 13 

DIAMOND • EAGLE-1 • FLOWERLA • 
MOUSE . WITCHES2 • SCARABS • 
LAMP • INGRIDl • NAGEL2 . TRUCK • 
FACES . SURVEY-2 • RACCOONS • 
PAULINA • POPCHB • 3D-STARS • 
AUTOLOGO . BORDER27 • CHEETAH 
• PERSONAL • PUBLICAT • ROLLS • 
TREE 








ALMOST FREE CLIP ART 

VOLUME 12 

ANIMALS • BCKGRND1 • BCKGRND2 
. BUGS . DUNGEON • MYTHICAL 
MONSTERS 3 • MYTHICAL MONSTERS 4 
• MYTHICAL MONSTERS 6 • FEMHEAD5 
• FEMWALK • HYDRA • KIDS • 
MALEWALK • MENHEAD5 * PEOPLE • 
SQUIRREL • TILED FRAME 

$ 19.95 I 


ALMOST FREE CLIP ART 

VOLUME 1 1 

ARABIAN • DISCUS • MYTHICAL 
MONSTERS 1 • MYTHICAL MONSTERS 2 
• KELLY • PARTY GOERS • ESCHER • 
SPIRAL BASKET • DROWNED 
CATHEDRAL • GIRDERS • BLACK 
FREIGHTER • BEAMS • WOVEN 
DEMONS • POOLSIDE NUDE • 
SUNTANNED NUDE 


$ 19.95 



ALMOST FREE CLIP ART 

VOLUME 10 


BAND4 • BUGSBNY • CLIPITS2 • 
DAFFYDCK • DISCUS • DRAGNLDY • 
EARTH • FEMHEAD3 • FEMHEAD4 • 
ELMRFUDD • GEOMETRC • HANDS6 • 
HANDS? • MANHAT • MENHEAD3 • 
MENHEAD4 • NOUVEAU • TWERPISA • 
SPACEl . TIGER • WALLBORD 


$ 19.95 


ALMOST FREE C 


VOLUME9 


PART 


BAND! • BUGSBNY2 • CAROL2 • 
CLIPITS1 . DRAGPRIN • FEMHEADl • 
FEMHEAD2 • FLEURLIS • HANDS3 • 
JAPANES . LOVELIPS . SAILRMAN • 
MENHEADl • MENHEAD2 • PEACOCK 
• SKULLROS • SPACE2 • TILES • 
WEREWOLF 

$ 19.95 I 



ALMOST FREE CL P ART 

VOLUMES 

ANTBORD • BERRIES • BORDERl • 
CUTOUT2 • DOG • EAGLEBOR, 
FLWALL . HORSE * INDIAN . 
JACKIESC • JAGUAR • KNIGHT • 
MACRAT . OWL1 , PITCHER • PIZZA • 
STUFF2 • HKGIRL 


$ 19.95 


ALMOST FREE C 


VOLUMES 


PART 


BIRD • BOOP • BORDER * CLIPARTl • 
CLIPART2 * CONAN6 • COUPLES4 • 
DRAGONX • ELEGANT • HUNTED • 
K1DS3 • KRAZYCAT • MEN3 • SCRAPS • 
SCROOGE • SPLINTR • WOMENS 


$ 19.95 


ALMOST FREE CLIP ART 


VOLUME4 


BUDBRAIN • DRAGON2 • SKULLS • 
KIDS2 • MEN2 • WOMEN2 • PERSUIT • 
SUNDIAL • PORCHE • EASTWOOD • 
VANGOGH • IBMWARS # STELLA • 
QUADRANT • YAWN 


$ 19.95 


ALMOST FREE CLIP ART 

VOLUMES 

BADNEWS • DRAGONS • DREAM • 
KIDSl • MENl . WOMENl • MONALISA 

• CAT • RHINO . TRIANGLE • OLDMAN 

• SHELL • BEACH • FLOWER • PAiSLY 


$ 19.95 


ALMOST FREE CLIP ART 

VOLUME2 


ALMOST FREE C 


PART 


VOLUME? 


ANBORD2 . BIGBEN • BORDER4 • 
CIVWAR • DRUIDESS • FISH, 
GARDENWA • GIRL12, INSECTS • 
LIONCUB, MINTPLAN • NATURE, PIE • 
RUINS . WEAVING • WMAP • MISC1 


AIRCRAFT . BUTTERFLY • CARLOGOS • 
MORECLIPS . COLLECTOR-CARS • 
CUBE • DANCERS • GLASSES • 
GREYHOUND • HANDS • MOREKNOTS • 
SKELETON • LEATHER-GODDESS • 
MINOTAUR . TIGER • ANOTHER-WORLD 
• ZEBRAGIRL 


$ 19.95 


$ 19.95 


ALMOST FREE CLIP ART 

VOLUME 6 

AUSTRAL • CLIPART3 • CLIPART4 • 
CONAN 1 . CORNCOCK. DONATELL* 
IBMGIRL • KIDS4 • MEN4 • NEWMACS • 
PANEL . PINUP . POOH • SPORTS • 
WOMEN4 


$ 19.95 


ALMOST FREE C 


PART 


VOLUME 1 


BABY • BELVEDERE • BLUESBROTHERS • 
BLUENUN • BUGS • CHEETAH • CLIPART 

• FISHES . GIRLWING • KNOT • KOALA 

• LETTER-A • HEARTS • WOMAN • 
RELATIVITY • SCAN • WATERFALL 


$ 19.95 


SPRING 1990 ♦ PAGE SEVENTEEN 


I 


ALMOST FREE CLIP ART 




COLOUR CLIP ART 


These disks represent the state of the art in computer graphics, digitized full colour images which 
look like photographs. They can be viewed on any VGA compatible display card and monitor, 
and the luminous quality of the images will leave you wondering how civilization existed before 
the advent of 24-bit colour. Most of the pictures have at least 640 by 400 pixels, meaning they’ll 
fill the screen of even a super VGA card. PLEASE NOTE THAT SOME OF THE FILES ON THESE DISKS 
ARE NUDES, AND MAY NOT BE SUITABLE FOR VIEWING BY YOUNG OR SENSITIVE USERS. 


If you own a system with a VGA card, you 
owe It to yourself to own some of these 
Incredible files. A simple viewing program is 
Included with each disk, and a more power- 
ful Image viewing system Is available on our 
GIF User’s Toolkif disk, available separately 
for $24.95. Desktop publishing users will find 
these files particularly Interesting, as they 
can be haiftoned or dithered into superb 
black and white clip art. 


VOLUME 6 VOLUMES 



n- M ' 



COIOI IP Clip APT 

VOLUME? 

IRELAND Or a very small part of it. 

BARTON A landscape... motel art come to Life. 

TORNJNS The effects of excessive wear on 
Levis. 

EXCALID A woman and her motorcar. 
LEOPARD A big cat. 

OCEAN After bathing at Baxters... 

HELMET Two of them, actually, along with 
some aircraft. 

BICYCLE Woman on bicycle. 

AWAKE Looks like about one in the afternoon. 

LENSMIRR A stunning bit of ray tracing. 

T I G E R 1 Another large cat. 

BRANDI Almost certainly not her name. 

PILLOW A girl and her pillow. 

LUNA The moon as seen from somewhere 
closer than here. 

C LOWN A fellow with a large nose and exces- 
sive makeup. 

I $24.95 (TWO QUAD DISKS) ^ 


HUMMINGBIRD A surrealistic hum- 
mingbird near some existential flowers. 

MARGIE A girl in a windstorm with unusual 
makeup. 

M BD U FEE K woman redining. 

ASTRONAUT An astronaut floating above 
the earth. 

SI LK One wonders if silkworms really know what 
they’re up to. 

PIGS Bacon on the hoof. Pink Royd grounded. 

P A U LI N A Head and shoulders. 

A LISO N Probably not her real name. 

MOLISA A woman of the future, the girl to 
excite your computer. 

VGADNA Part of the double helix. 

APPLE A hand painted apple. 

RUBENS! A painting... light, shadow and 
other artistic stuff. 

FANTASIA Mickey Mouse and some special 
effects. 

RUBEN S3 More light and shadow. 

BEAUTY Conceptual art. 

WALRUS A walms on a rock, singing. 

THINKING A woman with something on her 
mind. 

G I LD A2 Probably also not her real name. 

HENGE Stonehenge at dawn, just before the 
tourists get there. 

I $24.95 (TWO QUAD DISKS) | 
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LILIES Impressively detailed scan of tiger lilies. 
BUDGIRLS women on a Budweiser ad. 
CRAYBALL is a ray traced picture. 
WETSHIRT is a girl in a wet T-shirt. 
LOVERS is a fantasy painting of two lovers. 
STRIPE is a woman in striped pants. 

AMDEK is a beautiful watercolour. 
COLOURS is a picture of desert. 

CHERIE is a woman in furs. 

CABLES is a girl named Cable relaxing 
PBEAR is a polar bear and her cub. 

CABLE4 in which Cable works out. 

KIWI is a snack tray. 

I $24.95 (TWO QUAD DISKS) | 

miOlIRCI IP APT 

VOLUME4 

APPLES Two apples... the eating kind, not the 
Utigating kind. 

BIRD EYES Abstract bird. 

CABLE The second most breathtaking nude 
GIF file we’ve encountered of late. 

CATFRAME A cat. 

DANCERS A Victorian print of dancers. 

FIRE The first most breathtaking nude GIF file 
we’ve encountered of late. 

FROGG A really weird looking frog. 

GOYA A classical nude GIF file. 

LA D Y H AT a lady in a hat. 

PAULINAO A girl with her clothes on. 

ROCKER An abstract of a rocker. 

ROOTSV Pythonesque trees. 

ROPE Some ropes on a ship. 

ROSE A close up of a flower. 

SKYLINE A still life. 

S U N S ET Another still life. 

S W O R D Warrior maiden in repose. 

I $19.95QUAD(DUALDENSITY$31.95) | 
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ANGELA A girl named Angela. 
APR89 Woman and machete. 
TECH Chrome plated woman. 
BALLOON A hot air balloon. 
BOUQUET Rowers. 

COM DISK A compact disk . 
DRHOUS A dream house. 

EYE Qose up of an eye. 


COIOIIPCI IP APT 

VOLUME 2 

APRIL A calendar girl. 

AZTEC A mural. 

BEATLES You rememberl 
BRONZE A sculpture. 

C EZ A N N E A self portrait. 


ALMOST FREE 

G FUSERS KIT 

The incredible popularity of our GIF file 
colour clip art collections has prompted us 
to assemble this toolkit of programs for 
people who buy our GIF disks. It contains 
more and better programs than we’ve been 
able to include on the GIF disks themselves 
due to space constraints. 

If you’ve bought one of our GIF collections, 
please check out this disk. It will make your 
GIF files a lot more interesting and quite 
likely a lot more useful as well. 

This collection comes on two dual density 
floppies. It also includes several sample GIF 
files. 


GRAPHIC WORKSHOP is the ust 

word in graphics programs. It views, converts, 
dithers, h^tones and prints aU popular image files. 
It works with MacPaint, GEMA^entura IMG, PC 
Paintbrush PCX, GIF, TIFF and EPS files and 
drives CGA, Hercules, EGA, VGA, ATI VGA 
Wonder and Paradise caids. 

0RAFCAT Prints up a visual catalog of your 
image files to either a PostScript or LaserJet Plus 
compatible laser printer. Each page will contain six- 
teen images. G^FCAT accepts any mixture of 
IMG, MacPaint, PCX and, of course, GIF files. The 
GIF images are dithered to black and white for 
easier viewing. 

VGACAD is a public domain GIF paint pro- 
gram. It allows you to edit and even create your own 
two hundred and fifty-six colour GIF files. This is a 
first class package, and a lot of fun. Requires a 
mouse and a VGA card. 

CSHOW is the best GIF file viewer yet written, 
and this is the latest version of this powerful pack- 
age. It features panning over large files, a directory 
selection menu, loadable support for super VGA 
modes, colour palette adjustment and aU the bells 
and whistles you could ask for. 

GiFvyp converts GIF files into Word Perfect 
compatible gra^^cs files. 

I $24.95 (2 DISK SET) | 


FISH Just before the cat got*em.. 

JILL Jack*s sister. 

LEOEND A fantasy scene. 

M 1C KEY Fifty year old mouse. 
PANDA Art deco bear. 

SANCT Ocean and no dead birds yet. 
TAROT Two cards. 

TENSPEED A bicycle. 

WAVES TTie ocean revisited. 
GODDESS Home perm aftermath. 
LOVERS Two people and a fireplace. 

I $19.95 QUAD (DUAL DENSITY $31^95^ 


CIRCUIT A circuit board. 
EARTH A well known planet 
LIPS Ahh... lips. 

N EST A bird in flight. 
P2NUD2 A woman. 

PA R ROT A bird not in flight 
SAX The instrament 
SURFER Man, board, tube. 

THISTLE A seed pod. 
WHALES ...and ruins. 
FRAISE French strawberries? 
GLASS from the twilight zone. 
BEE An insect 
DOGS 1 Actually, only one. 
CATS 10 2 cats, 1 hat, no ham. 
GORILLA A famous image. 
TETCHA A dusky maiden. 


35 MM SLIDES FROM GIF FILES 

We can arrange to make your stunnina GIF 
files Into equally stunning... and surprIsTngly 
Inexpensive... 35mm slides using a high 
quality film recorder. For more information 
contact Alchemy MIndworksInc., P.O. Box 
500, Beeton, Ontario LOG 1 AO 
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DETAILS 

GUARANTEE: If you buy a disk from us and you 
have problems with il» ccmtacl our technical support 
line during normal business hours at (416) 445-5600. 
If you buy a disk from us and you don’t like it... for 
any reason or no reason... simply return it and we’ll 
refund your money or exchange it for another disk. 

SOURCES: All of the software and files on the disks 
in this catalog have been collected from public 
domain bulletin boards or were explicitly placed in 
the public domain by their creators. 

USER SUPPORT: Most of the software and files in 
this catalog comes from sources who request support 
from its end users (you). In paying for these disks, 
you have paid for the collection, testing and distribu- 
tion of the software. You have not paid its creators. 
Please support shareware authors. 

LIABILITY : While every effort has been made to 
ensure that the software in this catalog is free of bugs 
and virases, no liability is accepted for any loss or 
damage caused by its use. 

HARDWARE: If you inadvertently order software 
which is not suitable for your computer, you are, of 
course, free to return it. However, to avoid delays we 
suggest that you ascertain that the programs you order 
will work on your equipment. For example, if your 
computer has a Hercules card or old style CGA only 
card, many of the programs which require EGA or 
VGA graphics cards wiU not work on it. 

PAYMENT: You can pay for your software by 
enclosing a money order or personal cheque. Note 
that orders paid for by cheque will be delayed for 
approximately ten business days to allow for 
clearance. You can also order by credit card... we 
accept Visa, MasterCard and American Express. 
Please quote your name as it appears on your card, 
your card number and expiry date. For faster service, 
you can order by phone during normal business hours 
at (4 1 6) 445-5600. We can also accept orders by FAX 
at (416) 445-8149. Phone and FAX orders must be 
paid for by credit card. 

DISK CORRUPTION : Occasionally the post office 
will corrupt the data on disks sent through the mail. 
If this happens, you will encounter CRC chedc errors 
when you attempt to unpack the software on your 
disk. In this case, simply return the disk to us for an 
immediate replacement. 

COMPRESSION: The software on these disks has 
been archivally compressed to get more software on 
each disk. As a rule, plan on getting two actual disks 
worth of unpacked software for each disk you buy. 
The uncompression process is handled automatically 
when you first use your disks. Complete instmctions 
for the use of any disk bought from us can be found 
in the READ.ME file on the disk. 

Please note that these disks do presuppose a 
reasonable familiarity with DOS and the workings of 
your computer and applicable software. 

This catalog was designed and created by Alchemy 
Mindworics Inc. for Moorshead Publications. Moor- 
shead Publications takes full responsibility for its 
contents. 
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ALMOST FREE SOFTWARE VOLUME _5Q (2 DISK SEP _ 


■ALMQSIfl 


ALMOST. 


ALMOST 



49.X2.DISK..Sm. 




LALMQST. 




WARE VOLUME 33 




ALMOST FREE SOFTWi 




al^^st LaserJet TO'NTS 1 


SOFTWARE VOLUME 31 

sonv^voLDMrar 


ALMOST FREE SOnWARE VOLUMF^ 


WINDOWS TOOLBOX VOLUME 1 (QUAPONLY) 


HARP DISK SURVIV/ 



VOLUME ! RELEASE 9 


ALMOST FREE LASERJET' FONTS 2 ( 

ALMOST FREE LASERJET FONTS s tPUALV 


scon 




iPTWARgVOCUMElir 
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EXECUTIVE SOFTWARE-VOCDMET 75 DISkSE 

EXECUTIVE SOFTWARE VOLUME?^ 


-SOFTWARE VOLUME 5 

■XECUTIVE SOFTWARE VOIUM^T" 


JXECUTIVE SOFTWARE VOLUMES 

EXECUTIVE SOFTWARE VOCUMET' 


ALMOSTFRE 
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ALMOST FREE CUP ART VOLUME 

ALMOST FREE CUP ARTVOLUME^ 
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Areyoua 
orjustaspec 



if you use microcomputers. ..either in your business or for your personal 
applications... you’re a member of an elite group of people who exploit 
the leading edge of technology. If you have invested your time into 
learning how to make computers work for you, you cannot afford to get 
anything less than maximium performance out of your equipment. 



Please set me up with a Dl year subscription ($22.95) 02 year subscription ($37.95) 

Please nBill me DCharge my DVisa DWaster Card DAmerican Express 

Card Number Expiry Date 

Name Title 

Company 

Address ^ 

City Province Postal Code 

Send to Computing Now!, 1300 Don Mills Road, North York, Ontario M3B 3M8 
or, to expedite delivery, call (416)445-5600 or FAX 416-445-8149. 


need tostay ontop of nriicinocornputers 


There are countless sources of microcomputer news available, and 
while keeping up with the state of the art is important, knowing about 
the twelve most recent wordprocessing packages to be released won’t 
get you any closer to deciding which one is suitable for your uses. 


Computing Now! gets into computers. Its editorial staff uses the 
latest microcomputer technology every day, and they’ve forgotten 
more about computers than most people ever find out. 
They’re your pipeline to using this essential technology. 


Every month, the articles in Computing Now! will tell 
you how to use your microcomputer to its fullest. 


In detail. 


In depth. 


Inside. 




Does burning t|ie midniglil oil 
hove you running on empty? 

12:00 am and the previous day's business has you count- reports, register reports and a whole lot more — and to 
ing figures instead of sheep. After downing your sixth select the program you want just touch the colour-coded 
coffee, you begin to wonder if there's an easier way to do on-screen menu with your fingertip. The desired informa- 
things. There is, and Tandy/Radio Shack has it: the new tion will appear on the screen. Quick and simple. And it'll 
Touch Sell computer system. With Touch Sell, you'll give you control over all facets of your business for in- 
have all the answers you need at your fingertips — literal- creased profitability. . .and fewer late nights. With Touch 
ly! This super system can be programmed to hold all the Si Sell your business day will end on time, and you'll have 
information you need — inventory reports, customer plenty of energy left for tomorrow. 



Fantastic Features Include: 

Automatic audit trails for all transactiuns 

ttr Generate sales receipts 

tir All transactions updated to inventory 

Mfr* Instant inventory search 

ttr Fast, easy TOUCH screen operation 


TANDY BUSINESS PRODUCTS 

For more information contact: Marketing Department, 279 Bayview Drive, Barrie, Ontario L4M 4W5 705-728-6242 


Circle Number 76 on Action Card 
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Bedronic 


Analog/Digital 

Mulbmeler 

A versatile test instrument for the workshop. 

Mark Stuart 


T he design of an Electronic 
Analog/Digital Multimeter was a 
very interesting exercise in compromise. 
During the course of its development a 
great deal of respect was gained for the 
designers of what were considered to be 
“ordinary” commercial insffuments. 

The basic electronic circuits for V olt- 
age, Current, Resistance, and AC 
Measurements are fairly easy to deal with 
when taken individually, but combining 
them into a compact hand-held unit with a 
single range switch is another matter. 

After some thought, it was concluded 
that the only solution suitable for home 
construction would be a bench meter and 
to incorporate a number of separate range 
switches. The idea of a single multi-pole 
multi-way switch was considered, but the 
price and the complicated wiring that 
would be necessary completely ruled this 
out 

Two advantages of using separate 
range switches are that the switches can be 
printed circuit board mounting types — so 
eliminating wiring and wiring error and 
that parts of the circuit can be built 
separately and used individually in other 
applications. 

The indicating device specified is a 
panel meter with a 1 OOu A sensitivity . This 
is modified by means of a series resistor to 
read 0-lV. Almost any standard panel 
meter can be used, or instead one of the 
new digital panel meter modules could be 
added. 


The overall performance of the meter 
is very good; its frequency range when 
measuring AC voltages and currents is 
good up to 50kHz and the input im- 
pedance of 10 megohms on all voltage 
ranges gives good accuracy in high im- 
pedance circuits where a normal analog 
multimeterwouldbe useless. 

In addition to the standard range the 
meter has an AC Millivolts circuit which 
allows audio frequency measurements 
from 3mV RMS up to IV and is very use- 
ful for testing amplifier signal levels, 
microphoneandpick-upoutputs, frequen- 
cy responses and general signal tracing. 

The resistance ranges have the 
benefit of alinear scale thatreads from left 
to right instead of the usual non-linear, 
reverse reading scales; also the probes are 
correctly polarized — that is, red is posi- 
tive — when making Ohms checks. All 
resistance measurements are made at a 
maximum of lOOmV so in-situ measure- 
ments will not be affected by transistors, 
ICsanddiodes in thecircuit. 

Other features are that the meter is 
protected form overloading by a fuse and 
electronically, and measurements up to 
lOOOV and lOA AC and DC are possible. 
The meter is built in a fully insulated case 
for safety. 

Circuit Description 

The full circuit diagram for the Electtonic 
Analog/Digital Multimeter is shown in 
Fig. 1. For clarity each section will be 


described separately. 

Voitage 

Inputs for voltage measurements are ap- 
plied to the voltage divider chain made up 
of resistors R2 to R7. Voltage ranges are 
selected by Sla, which taps off a propor- 
tion of the input voltage from the divider 
chain and passes it to ICl, the input 
amplifiercircuit. 

On the IkV range an extra resistor 
(Rl) is added to the top of the divider. To 
avoid having high voltages on the circuit 
board this resistor is made up from a series 
combination of values which are sleeved 
and mounted in the lead to the IkV ter- 
minal(SK3). 

The input impedance of the circuit is 
set by the total combined value of R2 to R7 
which is 10 Megaohms. In order to make 
accurate measurements on all ranges it is 
essential that the input amplifier circuit 
have an impedance which is in excess of 
SOMegaohms. 

Use of a FET input amplifier IC, 
TL071, and careful board layout ensures 
thatthisisachieved.ICl doesnothaveany 
gain, but it acts as a buffer circuit with a 
very high input impedance and a low out- 
putimpedance. 

From ICl the signal passes to a 
second amplifier stage IC2 via resistor 
R32. Sib switches resistor R33 in and out 
of circuit on alternate ranges to give the 
3V, 30 V, and 300V ranges. 

The combination of resistors R32 and 
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Electronic Analog/DigitalMultimeter 


R33 is such that the signal is reduced by 3 
to 1 on each of these ranges but remains 
unaltered on the IV, lOV, and lOOV ran- 
ges. The amplifier IC2hasagainof lOand 
its output is applied to the meter move- 
ment via switch S5 when DC measure- 
ments are selected. 

AC Voltage 

The circuit as far as the output of IC2 is 
identical for AC and DC ranges. 
Capacitors C 1 , C2, C3 , C4 and C5 correct 
for the effects of stray capacitance and 
maintain a level frequency response to 


aboutSOkHz. 

When AC measurements are made 
the meter is connected via switch S5 to the 
output of the rectifier circuit IC5. This cir- 
cuit takes its input from IC2 and produces 
a half-wave rectified output which is 
averaged by the meter movement to give a 
steady DC reading. 

Diodes D3 and D4 in the feedback 
loop around IC3 are connected so that on 
negative half-cycles the output stays at 
OV, but positive half-cycles are passed 
normally with again of just over 2. 

The value of gain is selected so that 


the meter reads the average value of the in- 
coming signal and indicates the correct 
(RMS) voltage. As with all meters the ac- 
curacy of a.c readings depends on the sig- 
nal waveform. Sine waves are the most 
frequently encountered and so the meter is 
set to read correctly for these. 

Diodes D7 and D8 across the meter 
protect it from being overdriven when 
switching ranges etc. Diodes D1 and D2 
provide similar protection for IC 1 . 

Current 

OntheCurrentrangetheshuntresistorsRS 



26 


E&TTMarch1990 



Fig. 3. The full size printed circuit board foil pattern. 


lA, and the PCB copper tracks would 
havetobehugetocarry lOAcomfortably. 

The AC and DC current measure- 
ments are treated by the amplifier section 
in exactly the same way as voltages. The 
current ranges increase in direct decades 
(XIO) so that the use of Sib is not in- 
volved. Switch S3c ensures that this is 
switched out of circuit on all ranges except 
voltage. 

Resistance 

Resistance is measured by passing a 
known constant current through the resis- 
tor under test and measuring the voltage 
drop across it using the standard voltage 

E&TTMarch1990 


circuits. 

The current source consists of IC4, 
transistor TRl, and associated com- 
ponents. 

A reference voltage of 5-6V from 
Zener diode D5 is connected to the non-in- 
verting input of IC4. Negative feedback 
around IC4 via TRl and resistor R42 
works in such a way that the emitter volt- 
age of TR 1 is made equal to this reference 
voltage. This means that 5-6V appears 
across whichever emitter resistor is 
selected by S4. 

This constant reference voltage 
across a fixed resistance value gives a con- 
stant current output at the collector of 


TRl. As the reference voltage is 5-6V a 
5k6 range resistor give a current of 1mA. 
The standard voltage circuit, which is con- 
nected via S3b, gives full scale deflection 
for 100m V. A range current of 1mA thus 
gives a full scale reading of 100 ohms. 
Low value resistors drop less voltage and 
so the reading is directly proportional to 
theresistorvalue. 

On the higher resistance ranges the 
cunent becomes rather too small for com- 
fort. For example on the 100k range a cur- 
rent of only luA is required. The IM and 
lOM ranges require O.luA and O.OluA 
respectively. A current of O.luA is just 
about the limit of the circuit, so readings 
on this range will not be too accurate, and a 
lOMrange is impractical. 

The middle resistance ranges are ac- 
curate and linear, and much easier to use 
than a standard meter. No compensation 
has been made for wiring and test lead 
resistance, soon the lower ranges lOOohm 
and 10 ohm, an offset zero will be present 
when the test leads are short circuited. 
This value should be subtracted from any 
measured resistance value to give the true 
reading. 

AC Millivolts 

The measurement of AC Millivolts is 
made by first amplifying the input to IV 
andusingthestandardrectifiercircuitIC3. 

The AC Preamplifier, ICS, is con- 
nected to IC3 via resistors R45 and R38. 
The gain of ICS is set by the feedback 
resistor R43 and the range resistor 
selected by S2b. The values of resistors 
R20 to R28 are chosen to given ranges of 
IV 300mV, lOOmV, 30mV, lOmV and 
3mV. The frequency response is level up 
to 100kHzexceptonthe3mV range where 
itis slightly lower. 

When making measurements on the 
mV range the input of IC 1 is connected to 
OV by S3b so that stray inputs do not inter- 
fere. In a similar way the input of the mV 
range is shorted out when the input lead is 
disconnected by use of a switched jack 
socket(JKl). 

The input impedance on this range is 
set to 100 kilohms by the input resistor 
R44. 

Power Supplies 

TheMultimetercircuitconsumes very low 
current, but as meters tend to be used fre- 
quently it is recommended that two sets of 
six AA cells be used. Battery holders are 
often available with clips identical to those 
used on the small rectangular 9 V batteries. 
If so, the battery holders can use these as 
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; Parts List 

R1 „,..„^„.„„23.3M<series,seetext) " 
R2 9M(series,seetext) . 

R3 750k 

R4 150k 

R5... 75k 

R6 I5k 

R7,833,37...f;r. ...lOk 

R9^2 Ik 

R10,30i42 100 

Rll 4«t****4k444«**4*4*«'»<««*4t****»«*»**444***««» 10 
R12j .. ..*......... M .*...... ............... .........1 

R13 — 0.1 

R14 560 

R15 ...5k6 

R16.......I ..56k 

R17I 560k 

R18 5M6 

R19i 56M 

R2D .16 

R21 300 

R23 270 

R24 3k 

R25 .Ilk 

R26. 43k 

R27 3k3 

R28 lOM 

R29 IM 

R31,36 ...Ik5 

]Rl32 ............22k 

R34 2k 

R35 isk 

R38..^ ......9kl 

R39.;...., 100 

R40.: 22k 

R4! 4444 ft ft-ft>>4 ¥ ¥ 44444 ft ft ft 4^ ¥4 44444 ftftft 4ft -¥-¥¥¥¥ 44 ftftftft 2k7 

:4^«*:444;¥:¥:44444:*:*:44« ¥.¥444 *4 ft'ft 444;¥;¥:4444: lOOk 

R45..„.. .910 

R46 4# ¥¥ 44444 4ft 44444 444 ft« •• «4« ¥■ » 8k6 (see text) 

R{10A) 0.01 wire(see text) 

AH J25W 1% exceptas noted 

FoMiometers 

VRl^ 100k trim 

VR3.. — 22k trim 


Cl. 


C2. 


1 44444 ft ft 444#4 44444 •••* 


i«ft*444*ft¥4444ftft444¥ft4 


.4.7p 

22p 

C3 :44.4«444:4'444:444444:ft:ft;4444:4^¥:444:ft:ft4:4ft'444¥4:44:ft:ft:ft'4 220p 

C4 :*^44«44ft^444:444:44:ft *:*:4444-44¥.44 ft ft4 4444 ¥4 44444: 2200p 

C5 


••««****»••• 




C6 
C7 
■ 

C941 
C10,12,13.: 

Semtoonciuctors 

Dl;2,7JSBAS45iowtioise(seetext) 


44*4ft*44¥ ¥¥¥4444# 4*44 ¥fti 


44*#«44¥4#4-444*ft#4444¥i 


¥:¥C^4 44444 ¥ ¥ ¥ 4444 ft ft ft 444 « 


.dOp 1 
In 

..lulOOV 
fi22u 

■loiiii 

...iji 


D3.4 

m 


¥444¥¥¥4¥-¥¥l¥f«]¥4¥ft¥¥i 


44444 ft ft ftftftft 4¥ ¥ 44444 ft ¥ < 


;.OA90(seelext) 
..... JV6Zen» 


D6 1N4001 

TRl BC214,2N3906 

IC 1 ,2,4 TL07 1 op amp 

IC3,5 LF356 

Switches 

S 1 ,22pole, 6-way make-before-break 

53 3 pole, 4-way 

54 1 pole 12-way make-before-break 

S5,6 DPDTslide 

Miscellaneous 

lOOuA panel meter 1.4k resistance 
(see text); 5 8-pin IC sockets; fuse lA 
fast-blow; chassis-mount fuseholder, test 
leads and probes, 2 6-cell AA battery 
holders or equivalent,PCB 


and R13 are connected in circuit by S3a 
and the voltage across them read by the 
standard voltage circuits. S2a selects the 
value of shunt resistor and S3b makes the 
connectionbetweentheshuntresistorsand 
theinputofICl. 

The values of the shunt resistors are 
selected to drop lOOmV at the full scale 
current. A shunt of one ohm will give full 
scale reading on the meter when a current 
of 1 00mA is passing and so on. 

For the lOA range a shunt value of 
0.01 ohm is required. This is made from a 
length of wire connected directly between 
the lOA socket (SK4) and the negative 
(Common) socket SK2. This is necessary 
because the range switch is only rated at 



Fig. 2. Component layout on the printed circuit board. Note that the long link wires 
should be made with plastic insulated connecting wire. 


28 


E&TTMarch1990 






R1 IN SLEEVE 
SEE TEXT 



Fig. 4. Interwiring details for the off-board components. The circuit board and com- 
ponents are all mounted on the rear of the front panel. The series resistors are encased 
in plastic sleeving. 


shown in Fig. 4. These can be standard or 
re-chargeable types, and should give very 
longlife. 

Mains derived power supplies can 
also be used, but take care to use double in- 
sulated circuits without a ground on the 
output side as this could cause all sorts of 
problems with ground loops. 

Construction 

As the circuit is all built on a single printed 
circuit board the assembly is fairly 
straightforward. Fig. 2 shows the com- 
ponentlayoutandFig. 3 the printed circuit 
board trackpattem, full size. 

Begin assembly by fitting the wire 
links as shown. The longer links should be 
made with insulated wire while the shorter 
ones can be made from offcut resistor 
leads. 

As there are a lot of resistors and most 
of them carry the five-band one percent 
color code system, it is necessary to be 
rather careful to get the correct values in 
the right places. Any errors will give odd 
ranges which may not be easy to spot as 
the meter may appear to be working per- 
fectly. 

E&TTMarch1990 


Sockets should be used for all ICs. 
The rotary switches are usually supplied 
with loop tags for direct wiring and these 
must be cut off leaving as much of the 
straight stems of the tags as possible. If 
PCB-mounting rotary switches are not 
available, panelmount switches can be 
used with the appropriate hoookup wires 
runtothePCB. 

Switches S 1, S2 and S3 will fit more 
than one way around, so take care to set 
them fully counterclockwise and use the 
flat of the shaft as a guide to get them right. 
Remember that the pointer on the knob is 
exactly opposite the flat on the spindle. If 
you get it wrong and don’t want to un- 
solder the switch, screw fix knobs are a 
good alternative way out. 

Capacitor Cl is mounted between 
two distant points — its leads must be 
sleeved and may need extending to fit the 
board centers. Make sure that all diodes, 
and capacitors C9 and Cl 1 are the right 
way around. 

The final component to be fitted to the 
board is the fuseholder which is fitted to 
the track side to keep easy access to the 
fuse. Once theboard assembly is complete 


connect the necessary wires to the board. 
The mV input should use shielded cable, 
the other input socket connections should 
bemadewidi 16/0.2 wire. 

Resistors for the IKV socket should 
be fitted in a length of sleeving between 
the board and the input socket. The lOA 
shunt is made from a 71cm length of 
18swg enamelled wire connected directly 
between the lOA socket and the negative 
(Con) socket SK2. The wire can be loosely 
wound on a flat piece of insulating 
material. 

The wiring diagram. Fig. 4, shows 
how the shunt can be fitted and the wiring 
to the other parts of the board from the 
sockets. 

Resistors and Diodes 

R 1 is 23 .3M, and is made up by using 
2 20M and one 3.3M soldered in a series 
string. R2 is 9 IM resistors in a series 
string. These should be enclosed in a short 
length of plastic tubing. 

R46, in series with the meter coil, 
should be chosen so that R46 plus the coil 
resistance add up to 10k. Thechosen value 
of 8600 ohms will work with 1400-ohm 
meters. 

The diodes Dl,2,3,4,7, and 8 are 
selected for very high performance. 
However, since these diodes are very dif- 
ficult to find, you can use the common 
1N914 or 1N4448 without much loss of 
performance. 

Testing And Setting Up 

The thorough testing of a meter of this type 
presents quite a problem. The wide range 
of accurate voltages and currents neces- 
sary to check each range fully is not likely 
to be available even in electronics 
workshops. The best way is to make com- 
parisons with other meters using whatever 
sources of voltage and current are avail- 
able. It is possible that a local training cen- 
ter, school orcollege willbeable tohelp, so 
askaround. 

Fine tuning of capacitor values Cl, 
C2, C3, C4 and C5 may be undertaken by 
those determined to extract the very best 
from the meter. There components affect 
the frequency response on the AC V oltage 
ranges. Capacitors C 1 and C5 in particular 
have a large effect and should be changed 
only if a good reliable sine wave source of 
0- KXlkHz or more is available. 

If no test gear is available it is safe to 
say that the meter should work accurately 
&st time provided no errors are made in 
assembly. 



Electronic Analog/DigitalMultimeter 


There are three presets that must be 
set up to remove the zero offsets of ICl, 
IC2 and ICS. To do this, set the AC/DC 
switch S5 to DC and the Range switch to 
mV. Link pin 3 of IC2 to OV and if neces- 
sary adjust VR2 to zero the meter. 
Remove the link and if necessary adjust 
VRl forzero. These two are now correctly 
set 

Next set the AC/DC switch to AC and 
turn VR3 until the meter deflects to the 
right. Back of the setting of VR3 to the 
point where the meter just touches zero 
and the settings are complete. 

The accuracy of the Ohms range 
depends on the Zener diode D5 which is 
specified as a five percent component. 
More accurate voltage references can be 
obtained andsubstitutedifrequired. 

The value of resistor R46 depends on 
the meter being used. Its value can be cal- 
culated easily as its function is to make the 
meterresistancevalueupto lOkilohms. A 
meter of four kilohms resistance thus re- 
quiresasixkilohmsresistorandsoon. 

It is also possible to use meters of 
other current ratings, all that is necessary 
is to set the meter and series resistor so that 
IV gives a full scale deflection (f.s.d.). 
Thus a 1mA meter would need a com- 
bined meter plus series resistor value of 
one kilohm. A 50u A meter, 20 kilohms; q 
500u A meter, 2 kilohms, etc . 

On AC ranges the averaging effect of 
some types of meter may be affected by 
the diode (D4) in the drive circuit. A Ik 
resistor fi-om D4 cathode to OV line over- 
comes this and allows any type of meter to 
be used. 

Safety 

Forcomplete safety an j/wM/atedcase is es- 
sential where high voltage readings are to 
be made. It is also necessary to add some 
shieldingtothemeterelectronics. 

The best way to combine these two 
functions is to use a plastic case with a 
metal firont panel overlaid with a Paxolin 
insulating panel. The metal panel should 
beconnectedto theOV pointin thecircuit. 

Decibel Ranges 

The dB Range on the meter is set to be ac- 
curate on the AC mV Ranges. On the IV 
AC Range (mV) the OdB point represents 
the universal ImW in 600 ohms. Each 
range down from this subtracts exactly 
lOdB sorelativemeasurements are easy. 

The use of dB scales is a difficult sub- 
ject for beginners and it is not intended to 
go into details here. | 
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Cross-16 V2.0 
Meta Assembler 

Table based absolute cross-assembler using the 
manufacturer’s assembly mnemonics. 

Includes manual and MS-DOS assembler disk 
with tables for q/I of the foUowing processors: 

1802 6^180 65iC02 6801 

6805 „ 6809 ;68HC11 COP400 

COP800,8048 |805l ^8685^; 

8096 i 32i<>ClX TMS37| SIJPER8 

='''Z 8 ^-|!#Z 80 ■' ^>Z 180 |^ 1 MPRE.'i. 

Users can create tables for other processors! 

Generates listing, symbol table and binary, 
Intel, or Motorola hexcode. 

Free worldwide airmail shipping and handling. 

Check, Money Order, Purchase Order, 
VISA, and Mastercard CN$119.00 

Universal Cross-Assemblers 
POB 6158, Saint John, NB 
Canada E2L 4R6 
Voice/Fax: (506)847-0681 


Circle No. 70on ReaderSetvice Card 

ANKo^AN^tGrTA^To 

FOR IBM OR MAC, ONLY $240 

The ADR232 enables any computer or terminal 
to read analog voltages and control digital I/O via 
an RS232 port. (NO SLOT REQUIRED) 

Connect sensors to anabg ports to measure temperature, position, speed, 
light level, etc. Control DC motors, stepper motors, relays, solenoids, LED's, 
and input logic levels using 16 individually programmable digital I/O lines. 

FEATURES -simple yet powerfull commands-ioo% cmos 

-8.8 BIT ANALOG INPUTS-SIXTEEN DIGITAL I/O LINES 
-9600 BAUD-EASY TO USE WITH BASIC OR OTHER 
HIGH LEVEL LANGUAGES- MADE IN CANADA 
APPLICATIONS -INDUSTIAL CONTROL-PROCESS MONITORING- R&D 
-EDUCATIONAL DEMONSTRATIONS-ROBOTICS-DATA 
LOGGING- REMOTE CONTROL 

PRICE INCLUDES ADR232. 
RS232 CABLE.MANUAL AND 
APPLICATION NOTES. 


(REQUIRES SEPARATE 5 VOLT 
SUPPLY AT 30 mA.) 


TO ORDER SEND CHEQUE OR 
MONEY ORDER. SPECIFYING 
COMPUTER TYPE, TO 
ADDRESS BELOW : 

(EDUCATIONAL OR CORPORATE 
PO'S ACCEPTED ) 

t t t t t t t t CONTROL SYSTEMS 

8 ANALOG INPUTS 422 Amley St. 

0-5V Sudbury, Ontario. 

Ontario Residents Please add 8% P.S.T. P3C1E7 (705)671 2652 


TO COMPTER n 
RS232 PORTf-^ 



Circle No. 68on ReaderService Card 


F E A T y 



CumentRing 


AnoveldeviceforconvenientACtroubleshootingandcurrentdetection. 

Bill Markwick 


T he Current Ring”^^ indicator is a 
small (1") moulding that contains a 
rliultiturn coil. The wire under test is 
passed tlirough a hole in the centre and an 
AC current flowing through this wire will 
trigger an LED fitted into the top. If you 
makeonlyonepassthroughthemodel CR- 
5/16 Current Ring indicator, a current of 
two amperes is required for triggering. 
With two passes it drops to one amp, and 
with five, only 150mA is required. The 
maximum possible current is 150A, and 
the ring contains a back-to-back zener and 
a current-limiting resistor. 

This device makes it very simple to 
detect the presence of a flow in a power 
circuit; you can slip the current ring onto 
part of the circuit and continue testing 
elsewhere. Another use is the very 
simplest installation of a pilot light — all 
you have to do is mount the Current Ring 
on a panel with the MB-5/16 mounting 
bracket and slip a current-carrying wire 
through the device. 

Remote Sensing 

If the on-off LED function isn’t enough, 
the indicator is available with wire leads 
instead of the built-in LED (model CR- 
5/1 6- WL). If a burden resistor is placed 
across these leads to linearize the output, 
the indicator will provide lOmV for each 


ampere of AC current, ideal for most 
DMMs (certainly a more convenient 
method of measuring high current than in- 
serting a series resistor) . 

The tum-on point of the LED can also 
be controlled by connecting a fixed or 
variable resistor across the leads of the 
CR-5/16-WL. One suggested use is to 
place the indicator over a lead feeding a 
power-correction capacitor and adjust the 
shunt resistor so that the LED turns on 
with normal current. Extinguishing of the 
LED would then indicate an undesirable 
high impedance within the capacitor. 

An LED (the CR-LED) and an LED 
panel holder (the CR-PH) are available for 
the CR-5/16-WL; the LED may be up to 
200 feet from the sensing indicator. Note 
that tlie LED is a special bipolar red/red 
type for direct operation on AC, though 
you do have to supply an external current- 
limitingresistor. 

Tlie two types of indicators should 
prove invaluable to both appliance 
troubleshooting and industrial process 
monitoring. 

The Current Ring'^^ series is avail- 
able from Vro let Instrument Co., 3017 St. 
Clair Avenue, Burlington, Ontario L7N 
3P5, (416) 634-9540, Fax 634-9095; in 
Toronto (416) 827-8233. 



Fig. 1. The CR-5116 indicator has its 
own built-in LED. 



Fig. 2. The CR-5I16-WL has wire leads 
for use with external LEDs or current 
meters. 
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MPORTERS « nSTRBUTORS 


ELECTRONICS SUPPLIES INC 


INOUSrnAL — OOMMERCIAL — EDUCATIONAL 


SALES ft SERVICE 


A Sure WinnerjPlayS The Right Ceirds 






















^ 386 

^ "" 8 BCPAJei® suJis 

I W ■lUBBO 8/20 «te 

INia 80386-20 CW 
1MB BAM Eff 4/8 ® 

“2 MB OR 1.4 MB 

W)ppy/hai® pisk^. 

SE»/PAR/GAME/aO«^^ 

rmnR GR ^ONO VHXD CARD 
^ TESTED 

IN CANADA ^ 

100'/: im CXMPATIBlDm 


Pick the Card That Gives 
You All The Advantages 


SJt 







'^AAfflittT? ITaED 


386- 


- 25 ... 


I7V 

^00^' 


^^AtiADA 
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iBi 
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You can't find a better deal 
than this: With C8RI0N the odds 
are with you so there's no need to gairfcle 
ORION cards are marked! 

Marked by superior design; quality 
manufacturing & loaded with 
features at prices that will 
make the competition fold!!! 

FOR A ^UKE BET GO WITH ORION 








:^^9o 


and compare our quality and prices! 
Before You Purchase 4iVy Computer! 

•-A- DISKETTES 




v% 


Ai/l%IWI 

^UM> 


KAO 5^*' DISKS 

MD2D 360K 
MD2H 1.2M 
FOR COLOR ADD 
KAO 3^” DISKS 

MF2DD 
MF2HD 

FOR COLOR ADD 
DISCAROO COLOR 
IN POUCH 


DIDJUC 

PER BOX 
$ 8.49 
$11.45 
$3.00 
PER BOX 
$15.95 
$31.95 
$ 4.00 


10 BOXES 
$ 7.95 
$10.95 
$ 2.75 
10 BOXE S 
$14.95 
$30.95 
$ 3.75 


100% ERROR FREE & LIFETIME WARRANTY 

4 




% 


$22.95 $19.95 


5V’ DSDD 360K.. 
W/ FUSTIC CASE. 


.$ 9.95 
.$10.95 
PER BOX 


li 

10 BOXES 


3V' DSDD 1M $19.95 $19.45 

3V HD 2M $44.95 $42.95 

5V' HD 1.2M $19.95 $19.49 


ORION 5^” DISKS 

PER BOX 

10 BOXES 

0D2D 360K 

$ 7.99 

$ 7.49 

0D2HD 1.2M 

$10.95 

$10.49 

FOR COLOR ADD 

$ 3.00 

$ 2.50 

ORION 3h*' DISKS 

PER BOX 

10 BOXES 

0F2DD 1 MEG 

$14.95 

$13.95 ^ 

0F2HD 2 MEG 

$30.95 

$29.95 ^ 

FOR COLOR ADD 

$ 4.00 

$ 3.50 

NO NAME DISKETTES 

NO NAME Sk" DISKS PER BOX 10 BOXES 

NND2D 360K 

*4 59 

$ 4.49 

NN2HD 1.2M 

$ 9.95 

$ 9.45 

NO NAME 3^5’* DISKS PER BOX 10 BOXES 



ysnrw^snrr 


/I 





NNF2DD IM 
NNF2HD 2M 


$13.95 

$29.95 


$12.95 

$28.95 


PORTABLE SYSTEMS 

A 

* 


9- AMBER DUAL CRT 
9- EGA MONITOR 
LCD 600X400 SCRN 
PUSNA 600X400 S 


88 286 
256K S12K 

1.195 1,695 

2.195 2.595 
1.595 1.995 
2.495 2,895 


386 
1 MEG 

2.495 

3.395 

2.795 

3.695 


3.695 

4.595 

3.995 

4.895 


Quality, Reliability and Service 


«»9g^,gRg®||Jg“SEP^nNGY<XIP0Ra/ER15YEARSW^ 


40 LANCASTER ST., W. 
KITCHENER, ONT. N2H 4S9 

PH: (519) 576-9902 
FAX: (519) 576-9028 


WHY WAIT? CALL ORION ELECTRONICS NOW! 
ORDER TOLL FREE 

1 - 800 - 265-2658 




call us before you buy 


Oder desk & technical support open: 
9.00 a m. to 6.00 p.m. Monday - Friday 
9.00 a m. to 5.00 p.m. Saturday 

For Service CALL 
1-519-576-9026 


I 





ELECTRONICS SUPPLIES INC 


IMPORTCPS & DISTRIBUTORS 


INDUSTRIAL — COMMERCIAL — EDUCATIONAL 


SALES a. SERVICE 


SEAGATE ST.225-20 MB HARD DISK SYSTEM 


Your 1^1 Source For Quality Computer Components 


»nc« u O — hard disk ccntroWs f . csMss and A 

inatructionA. A| drtvw art prt>tMit(l and 
coma w«lh a ona year wvrvUf. 

^Seagate Hard Drives 

ST225 KIT, 20MB, 65MS, (MFM) . . $3A9. 95 
ST238R KIT, 30MB, 65MS, (RLX) $389.95 
ST251-1, AOMB, 28MS, (MFM). . . .$A75.95 

ST251N, AOMB, 38MS, (SCSI) $599.95 

STA096, 80MB, 28MS, (MFM) $8A9.95 

SEAGATE 3V» DISK DRIVES 

ST125, 20MB, AOMS, ^MFM) $375.95 

ST138M, 32MB, AOMS, (MFM) $A79r95 

ST138N, 32MB, AOMS, (SCSI). .. .$529.95 

ST138R, 32MB, AOMS, (RLL) $AA9.95 

ST157R, 50MB, AOMS, (RLL) $A79.95 

♦MlniScribe Hard Drives 

MINISCRIBE 1 YEAR WARRANTY 

3053 - St", AQMB, 25 MS. ...'.. .$575.95 

3085 - 5V, 70MB, 22 MS $799.95 

3650 - 5V", AOMB, 61 MS $399.95 

8A25 - 3V'. 20MB, 68 MS $325.95 

8A38 - 3^", 30MB, 68 MS, RAL. .$3A9.95 

SC2QA, 20MB,65MS, MFM, XT, PS/2, 30$A95.95 
SC20B, 20MB,62MS, MFM, XT, PS/2, 30$A75.95 
3025, 20MB, AOMS, MFM, XT, PS/2, 30$A95.95 
SC3(B^, 30HB,6SMS, RLL, XT, PS/2, 30 $599.95 
SC30B, 30MB,62MS, RLL, XT, PS/2, 30$5A9.95 
SC13», 30MB, AOMS, MFM, XT, PS/2, 30 $579.95 
SC13W, 30MB, AOMS, RLL, XT, PS/2, 30$5A9.95 
OlOtTML 

Ccntrcller Coards 

WESTERN DIGITAL HARD DRIVE CONTROLLER 

HARD DISK 20 MEG (MFM), XT $ 79.^5 

HARD DISK (MFM), XT $ 8A.95 

HARD DISK (RLL), XT $ 8A.95 

6 - 12MH2, HD (MFM), AT, XT286 $129.95 
6 - 12MHz, HD/FD (MFM) AT, XT 286$139.95 
6 - 12MH2, HD (RLL), AT, XT286 $165.'95 
6 - 12MH2, HD/FD (RLL) AT, XT 286$189.95 

* ALL OF THE ABOVE ARE 2tl INTERLEAVE * 

16MH2, HARD DISK (MFM) AT, 386 $169.95 

16MNZ, HD/FD (MFM) AT, 386 $189*95 

16MHz, HARD DISK (RLL) AT, 386 $189.95 

16MHz, HD/FD (RLL) AT, 386 $199.95 

16MHz, HD/JD ESDI mZRFMZ AT, 386$299.95 

* ALL OF THE ABOVE ARE Itl IWTERLEAVE * 

ricppy Ccntrcller Ccards 

AT XT FLOPPY DRIVE CONTROLLER 

XT FLOPPY CONTROLLER $ 39.95 

AT/XT HI DENS 360/1. 2/720/1. AA $ 59.95 

ft CARRY A HUGE SELECTION OF HARD DRIVE 
CONTROLLERS. ASX FOR A COMPLETE LISTING. 

JOYSTICrS 

GRAVIS (CAN MADE 1 YR WAR) $49.95 

GRAVIS (SA« AS ABtWE BUT aZAR)...$54.95 
IBM COMPATIBLE JOYSTICK FROM. .$19.95 

QUICK SHOT IBM/APPLE $29.95 

TJ810 PERFECT MICRO IBM/APPLE $34.95 

DELUXE JOYSTICK IBM/ APPLE $39.95 

WINNER 909 IBM/APPLE $34.95 

COMPUTER JOYSTICK IBM $29.95 

JOYSTICK 606 IBM $32.95 


HANDYSCANNER 2.5" $ ^99. 95 

HANDYSCANNER A. 1/8" $ 3A9.95 

LOGITECH SCANNER A. 1/8" $ 379.95 

CAT IMAGE SCANNER $ 299.95 

CHINON DESK SCANNER $ 895.95 

SHAPE DESK SCANNER $1,295.95 

EDIMAX LAN PROFESSIONAL 

AL-2350 STAR TOPOLOGY ARC LINK. .$189.95 

AL-2351 BUS TOPOLOGY ARC LINK n $239.95 

AH-2355 8 PORT ACTIVE HUB $A89.95 

AH-2356 4 PORT ABC LINK HUB $479.95 

AH-2357 4 PORT PASSIVE HUB $ 39.95 

EN-2360 .ETHERNET NE-1000 COMP. . .$349.95 

TM-500H 50 OHM TERMINATOR $ 8.95 

TM-930H 93 OHM TERMINATOR $ 8.95 


eiTx 


MONITORS 


ricpp y Drives 

enoN ^00^03 

" YOUR CHOT^ " 
EPSON/FUJITSD 
PANASONIC 
54"360K...$ 99.95 
5\:"1.2MB..$119.95 
3%"720KB..$ 99.95 
3%"l.A4NB.$119.95 
3^" DRIVES INCLUDE 
5^;" FRAMES 




SONV 

DATA CARTRIDGES 

DC2000...$34.95 

DC1000...$29.95 
DC600A...$42.95 
DC600HC..$49.95 
DC600XTD $49.95 
DC300XLP $48.95 
QD600A...$39.95 
QD2000...$29.95 
QD300XLP.$37.95 
QD600XTD.$44.95 


1201A - 12" COMP AMBER MONOCH $129.95 

lAOOF/A 14" TTL AMBER FLAT SCREEN $179.95 
1AS2F/H lA" VGA AN WHT FL SCREEN. . $199. 95 
1AS2F ANALOC/VGA PS2 COMPATIBLE. . .$199.95 
1435 - .52 CGA 6A0 X 200 $349.95 

2410 - 14" RGB .A3inni POL $399.95 

24I0AG • 14" RGB .A3ini A. GL $425.95 

2411 - 14" RGB .39ii« POL $429.95 

2A11AG - 14" RGB .39inn A. CL $449.95 

2412 - 14" EGA .391* A. CL $475.95 

2A12AG .39 EGA 640 X 350 AG $499.95 

2422 - 14" EGA .31i* A. CL $‘^29.95 

2A39AC .39 VGA 640 X 480 AC $499.95 

2A31AC .31 VGA 720 X 480 AG $529.95 

3450At».28i* 1024 X 768 MULTISYNC $799.95 
3435AG .3Inim 800 X 600 MULTISYNC. . $749. 95 
* ALL TTX MONITORS WITH TILT/SWIVEL BASE * 

DataTrain Monitor 

DC200S - 14". 41mm DOT P. RGB T/S..$449.95 
DC205S - I4".52mra DOT P. RGB T/S..$349.95 

DC353S - 14". 31mm EGA/CCA/T/S $549.95 

DC355 DOT PITCH .4lmm EGA/CGA $479.95 

DC505 DOT PITCH .Almra VGA $499.95 

DC600 M. RES VCA/DIC. D.P. .31mm. . $679.95 

DATA TRAIN MONITORS! MONOCHROME 

V240A - 12" AMBER COMPOSITE $139.95 

V242 - 12" TTL AMBER OR GREEN $134.95 

V244 - 12" TTL, AMBER $129.95 

V252 - 12" M. RES MONO AMB/GREEN. .$149.95 
V262A - 12" FLAT SCREEN TTL AMBER $159.95 

V272 - 14" DUAL FREQ AMBER/WHT $189.95 

V282A - 14" FLAT SCR, DUAL FREQ. . .$169.95 
V282W - 14" FLAT SCR, DUAL FREQ. .. $179. 95 
V502 - 12" ANLC VGA/MCGA MONO WH..$199.95 

Moileins 

1200 INTERNAL $ 79.95 

1200 EXTERNAL $ 89.95. 

2400 INTERNAL $ 149.95 

2400 EXTERNAL $ 169.95 

4800 $ 349.95 

9600 $ 799.95 

ASHER FAX CARD 4800 $ 499.95 

ASHER FAX CARD 9600 $ 895.95 

PANAFAX UF150.., $1,595.95 

PANAFAX UF250 $2,295.95 

PANAFAX UF140 $1,495.95 

PANAFAX UF260 $2,999.95 

RAVEN RFIOO $1,495.95 


LOGITECH HI RES SERIAL $ 99.95 

LOGITECH HI RES BUS $ 109.95 

DEXXA 2 BUTTON AT, XT $ 59.95 

DEXXA DELUXE AT, XT $ 69.95 

GENIUS GM-6 PLUS 200 X 800 ...$ 69.95 

GENIUS^ 6000 DELUXE PKGE....$ 89.95 

JVC OPTICAL 250-500 DPI $ 99.95 

MOUSE PAD $ 8.95 

MOUSE STAGE $ 24.95 


SPECIALTY INDUSTRIAL BOARDS 
FOR IBM COMPUTERS 


SI-7210-C IEEE-488 CARD $369.95 

SI-4SIP 4 SERIAL 1 PARALLEL ....$189.95 

SI-8SIP 8 SERIAL 1 PARALLEL $249.95 

SI-8520-X1 RS422 (PC/XT) 1 PORT $119.95 
SI-8520-X2 RS422 (PC/XT) 2 PORT $139.95 
SI-8520-A1 RS422 (PC/AT) 1 PORT $139.95 
SI-8520-A2 RS422 (PC/AT) 2 PORT $179.95 
SI-4232 CONVERTER(RS232-RS422) . . $139.95 

SI-7541 12 BIT AD/DA CARD $195.95 

SI-8255 8255 I/O CARD $139.95 

SI-2121 COPY BOARD $139.95 

CLK 2900 2 SER/2 PAR FOB XT/AT.. $ 69.95 

CLK 3200 8 SER PORT PC XT/AT $379.95 

CLK 3300 MULTI USER CARD 4 PORT $129.95 

CLK 3400 RS422 CARD XT/AT $119.95 

CLK 3500 IEEE 488 CARD $329.95 

CLK 3600 14 BIT A/D D/A CARD. ... $329.95 

CLK 3700 12 BIT A/D D/A CARD $199.95 

CLK 3800 8255-8253 I/O CARD $ 99.95 


Roland 


Reliability and Service 


MOTHER BOARDS 


PR9101 9-PIN 192 CPS DESKTOP.... $ 279.95 

PR9104 9-PIN 240 CPS DESKTOP $ 349.95 

PR2417 24-PIN DESKTOP $ 499.95 

ROLAND DG PRINTERS 

PR1212A 216 CPS DOT MATRIX $ 475.95 

PR1250 288 CPS DOT MATRIX $ 549.95 

PR1215 216 CPS WIDE CARRIAGE $ 649.95 

PR1550 288 CPS WIDE CARRIAGE. .. .$ 799.95 

PR2450 240 CPS WIDE CARRIAGE $ 999.95 

PR2017 17 CPA DAISY WHEEL $ 449.95 

ROLAND LASER PRINTERS 

LPllOO 11 PG/MIN 512K $2,795.95 

ROLAND FLATBED PLOTTERS 

DXYllOO' a7b size 8-PEN HP COMP. . $1, 299. 95 
DXY1200 A/B SIZE ELECTROSTATIC. .$1,795.95 
DXY1300 A/B SIZE 1 MB BUFF STD $2,295.95 

DPX2200 C-SIZE PEN LOGIC $5,985.95 

DPX3300 D-SIZE FLATBED PRO $7,495.95 

ROLAND ROLLERBED PLOTTERS 

GRX300 D-SIZE ROLLERBED $5,495.95 

GRX300M D-SIZE 1 MB RAM $5,985.95 

CRX400 E-SIZE ROLLERBED $6,495.95 

CRX400M E-SIZE 1 MB RAM $7,495.95 

MANNESMANN 

TALLY 

MT81 9-PIN 130 CPS $ 249.95 

MT222 24-PIN 220/75 CPS $ 729.95 

MT230-24 HIDE 300/150/100/75. .. .$1,795.95 
MT230-9 WIDE 300/150/100 9-PIN $1,395.95 
MT905 LASER (HP SERIES II COMP) $1,899.95 
1 MEG EXPANSION $ 499.95 


Panasonic 


PRINTERS 


XT 8MHz TURBO MB OK $ 99.95 

XT lOMHz TURBO MB OK $ 109.95 

XT 16MHz TURBO MB OK $ 129.95 

at 286 6/10 TURBO MB OK $ 329.95 

AT 286 6/12 TURBO MB OK $ 349.95 

AT BABY 286 8/16 OK $ 379.95 

at 286 4 MEG EMS OK $ 395.95 

NEAT 286 16MHz OK $ 695.95 

386 SX 16MHz $ 599.95 

386 16/20MHZ OK $ 999.95 

386 16/25MHZ OK... $ 1,095.95 

386 25MHz H/32K CACHE OK $ 1.995.45 

PS/2 COMP ALL IN ONE MB $ 795.95 

♦ALL 286/386 ARE BABY SIZE TURBO M.B.* 

Video boards 

MGA MONO GRAPHIC W/PR PORT....$ 59.95 

CCA COLOR GRAPHIC W/RCB COMP..$ 59.95 

MGA/CGA DUAL GRAPHIC CARD $ 79.95 

G8 MGA/CGA AUTO SWITCH $ 89.95 

EGA CARD 640 X 350 256k $ 199.95 

SUPER EGA 800/600/350 8 BIT...$ 275.95 

VGA CARD (8 BIT) $ 275.95 

VGA CARD (16 BIT) $ 199.95 

JUKO EGA 640 X 480 $ 249.95 


^ EGA 


wMmm 


DATA SWITCH BOX MANUAL 
RS232 SWITCH BOX 2 PORT $29.95 
RS232 SWITCH BOX 4 PORT $39.95 
CENTRONICS S/BOX 2 PORT $35.95 
CENTRONICS S/BOX 4 PORT $45.95 
SENDON UPS 

UPS-250 XT OR SMALL AT.. $475. 95 
UPS-400 FOR FULL SIZE AT $599.95 

UPS-400 NO AVR $575.95 

UPS-800 FOR 386 $975.95 

WITH NOVELL HOOK-UP $999.95 


GENDER CHAN3RS 


KXP1180 11 192 CPS 9-PIN $ 299.95 

KXP1191 11 240 CPS 9-PIN $ 375.95 

KXP1124 11 192 CPS 24-PIN $ 549.95 

KXP1524 16.5 240 CPS 24-PIN $ 999.95 

KXP4450 11 PPM LASER PRINTER $2,795.95 

EPSON A Printer For Aoy AppUcatioa 

24-PIN LETTER QUALITY DOT MATRIX PRINTERS 

LQ-1050 264/220/88/73 CPS $1,095.95 

LQ-2500 270/90 CPS DRAFT/NLQ $1,295.95 

LQ-500 180/60 CPS $ 429.95 

LQ-510 180 CPS $ 529.95 

LQ-850 264/220/88/73 CPS $ 895.95 

LQ-950 24 PIN 2 X 12 DOT MATRIX $ 999.95 

SQ-2500 540/180 INK JET 132 COL $1,495.95 

LX-800 180/150 CPS $ 249.95 

LX-810 180 CPS $ 299.95 

EX-800 250/45 CPS $ 699.95 

FX-1050 264/54 CPS $ 799.95 

FX-850 265/54 CPS SMARTPARK . . . $ 599.95 

FX-86E 200/40 CPS 80 CLMN $ 499.95 

DFX EPSON 533 CPS $2,895.95 

JX-80 COLOR PRINTER $ 499.95 

PRINTERS 

NX 1000 144/36 CPS $ 269.95 

NX lOOOC 144/36 CPS $ 289.95 

NX lOOOC 144/36 CPS (7 COLOR) $ 375.95 

NX 1000 144/36 CPS (7 COLOR).. $ 375.95 

NX 15, 120/30 CPS NLQ $ 549.95 

XR 1000 300/76 CPS NLQ $ 595.95 

XR 1500 300/76 CPS NLQ $ 799.95 

NX 2400 170/57 CPS LQ, 24 PIN $ 499.95 

AEG OLYMPIA 

NPC 136-24 24 PIN 240 CPS COL $ 749.95 

NP 136-24 24 PIN 240 CPS $ 699.95 

Program Cord for IBM-PC/XT/ni 

BH-601 BIPOLAR PROM PROG. CARD. . $399. 95 
EW-701 EPROM WRITER 2716-1024. .. $299. 95 
EH-704 EPROM WRITER 2716-1024. . .$349.95 
EW-901 EPROM WRITER XT/AT 2716-512 $249.95 
EW-904 EPROM WRITER XT/AT 2716-512 $325.95 

PAP-01 PAL PROGRAMMER $399.95 

BPP-01 BPROM PROGRAMMER $399.95 

BU-201/T EPROM U. V. ERASER $149.95 


25A5/9 M/M OR M/F $ 8.95 

25-9 M/M OR F/F $ 8.95 

JUMPERBOX DB25M/M F/F...$ 9.95 

NULL MODEM $ 9.95 

RS232 MINI TESTER M/F... $13. 95 

HIRING BOX DB25M/F $12.50 

RS232 REVERSER $12.50 

SURG PROTECTOR DB25M/F. .$14.95 

RS232 BREAKOUT BOX $69.95 

MLP20 LOGIC MONITOR $69.95 


ATI MULTI GRAPHIC SOLUTION. ... $ 99.95 

ATI MULTI GRAPH SOL GAME PORT $ 89.95 

ATI MULTI EGA SOLUTION $ 99.95 

ATI MULTI VGA SOLUTION $ 249.95 

ATI VGA SMALL WONDER $ 299*95 

ATI MAXI VGA SOL 256K/M $ 225.95 

ATI MAXI VGA SOL 512K/M $ -‘AS.SS 

SSSS TTV GROUP 

STB Systems. Inc * • "* 

STB ALTO EGA $ 199.95 

STB AUTO VGA $ 259.95 

STB VGA EXTRA/EM256rB $ 299.95 

STB VGA EXTRA/EM512KB $ 399.95 

STB VGA EM 16/256KB $ 399.95 

STB VGA EM 16/512KB $ 499.95 

Keyboards 

AT/XT 5060 STANDARD $ 59.95 

AT/XT ENHANCED KEYBOARD $ 69.95 

Add-on boards 

XT PAR PRINTER PORT $ 29.95 

XT RS232 SERIAL PORT $ 34.95 

XT RS422 SERIAL PORT $ 119.95 

XT I/O + 2 (S/P/C/C) $ 69.95 

XT MULTI I/O (S/P/C/C/DISK)...$ 79.95 

XT GAME PORT (TWO PORT) $ 29.95 

XT TIME CARD $ 39.95 

AT I/O S/P NO GAME PORT $ 49.95 

AT I/O S/P/G $ 59.95 

AT I/O 2 S/P/G $ 79.95 

AT GAME PORT $ 49.95 

Power supplies 

150H eSA XT SIZE $ 79.95 

200K eSA XT SIZE $ 89.95 

200W eSA FULL SIZE $ 99.95 

200W eSA FOR TOWER CASE $ 139.95 

PS/2 STYLE CASE $ 99.95 

SMALL FOOT PRINT CASE $ 99.95 

DESKTOP TOWER CASE $ 139.95 


COMPUTER CASES 


AT STYLE CASE, XT, BABY, AT MB..$ 59.95 

AT FULL SIZE CASE $ 89.95 

SMALL FOOT PRINT AT OR XT $ 89.95 

PS/2 STYLE CASES $ 89.95 

TOWER CASE AT, XT OR 386 FULL $ 189.95 

TOWER MINI DESKTOP AT, XT, 386 $ 189.95 

DISKETTE STORAGE BOXES 

DD-5 HOmSL 5 DISKS $ 2.95 

DD-IO HOLDS 10 DISKS $ 3.95 

DD-50 HOLDS 50 DISKS $ 8.95 

DD-70 HOLDS 70 DISKS $ 9.95 

DD-IOOL HOLDS 100 DISKS $12.95 

DD-120L HOLDS 120 DISKS $13.95 

DD-140L HOLDS 140 DISKS $14.95 

DD-180L HOLDS 180 DISKS $39.95 

CARDBOARD MAILER PKG/25 $26.95 


INTERFACE CONVERTER 
SMITH CORONA SERIAL-PARALLEL. . $ 49.95 DISKETTE HOLDERS FOR 3V- DISKS 

SP-100 SER-PAR, EXT POWERED... $ 89,"'' ' 

PS-100 PAR-SER, EXT POWERED... $ 89 
SP-200 SER-PAR, INTERFACE POH $ 79 
PS-200 PAR-SER, INTERFACE POW $ 79 
RR-100 RS232C/RS422A CONCERT.. $ 69 
IC-11 RS2'32C/RS485 CON'VTRTER. . $ 99 
IC-12 RS232C/CURRENT LOOP CON $ 99 


YD- 5 

YD-10 

YD-20 

YD-40 

YD-80 


HOLDS 5 DISKS $ 2.95 

HOLDS 10 DISKS $ 3.95 

HOLDS 20 DISKS $ 7.95 

HOIiil 40 DISKS $10.95 

HOLDS 80 DISKS 112.95 

YD-150 HOLDS 150 DISKS $39.95 

CARDBOARD MAILER PKC/25 $24.95 


PLEASE ASK FOR OUR FREE CATALOG 


TERMS VIS>WMOCOWCHE(XIE 
ALL ITEMS SHIPPro BY CANPAfl OR MAJL, ADD $4jOO 
FOR ALL COO ORDERS. ALLOW 10 BUSINESS DAYS 
FOR SHIPPING WHEN PAYING BY PERSONAL CHE(3UE. 
ALL ITEMS SUBJECT TO PRIOR SALE DELIVERY & 
HANDLING CHARGE GH. MIN. $6 00 ALL RETURNED 
merchandise MUST HAVE RMA NUMBER 
RESTOeWNG OlARGE 20H. PRICE SUBJECT TO 
CHANGE WTTHOUT ANY NO'OCE. 



WHY WAIT? CALL ORION ELECTRONICS NOW! 

ORDER TOLL FREE 

1 ■ 800 - 265-2658 



Oder desk & technical support open; 

9 00 a m. to 6.00 p.m. Mexiday - Frxjay 
9.00 a m. to 5 00 p.m Saturday 

For Service CALL 
1-519-576-9026 


40 LANCASTER ST., W. KITCHENER. ONT. N2H 4S9 PH: f519) 576-9902 FAX: (519) 576-9028 


DE ALE R INOUIRIE S INVITED 


IMMEDIATE SHIPMENT ON PURCHASE ORDERS FROM QUAUFIED INSTITUTIONS 
(SCHOOLS, UNIVERSITIES AND GOVERNMENT INCLUDED) 


FOR IMMEDIATE ACTION USE OUR FAX 
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Techie’s 

GuidelDCPait15 

One of the less than obviousaspectsof C programming is how return vaiues are 
handlecl.This month we’ll scrutinize the registers. 

Steve Rimmer 


A c language program ultimately 
consistsof functionscalledby func- 
tions called by functions and so on until 
you work your way back up the tree to the 
main function, which is called by DOS. 
This structure imposes a simple, easy to 
understand orderon thepotential spaghetti 
dinner of writing a program . A function is 
any black box which accepts zero or more 
values and optionally returns something. 

Under C, the nature of “something” 
is largely left up to your imagination, and 
the way in which you deal with the things 
your functions return will influence the 
structure of the code you write in C. The 
effective use of return values will go a 
long way towards making your programs 
compact, understandable... and function- 
al. 

Unfortunately, without under- 
standing how return values really do their 
magic, it’s quite easy to tell C to perform 
something with one that it can’t do. It’s 
just as easy to pass over opportunities to 
create more effective code. 

What Goes Up... 

There’ s a very simple rule for return values 
under C. Things passed to a function are 
stored on the stack, using the techniques 


we have discussed previously. Things 
which are returned from a function are al- 
ways stored in the machine registers of the 
processor of your computer. In this way, 
the return value of a function can be ig- 
noredorusedatthediscretionofthecalling 
function. 

You might consider the getchD 
library function under C, a function which 
waits for a keyboard character when it’s 
called and returns it as the low order byte 
of an integer when someone actually 
wakes up and belts a key. Now, you can 
use this to actually see what the next key is 
by doing something like this. 

a=getchO; 

oryoucanjustwaitforakeypress... 

getchO; 

In the first case, the variable a, 
presumably some memory on the stack, 
will be loaded with the value returned by 
getch. In the second, the registers are all 
ignored when getch returns. 

The return values of C functions al- 
ways appear in predictable registers. For 
sixteen bit values such as ints and pointers 


under the small memory model, the return 
value is stored in the AX register. For 
functions which return char values, the 
returned value can be found in the AL 
register. For functions which return thirty- 
two bit values, or far pointers consisting of 
segment and offset values, the low order 
word is returned in AX and the high order 
word in DX. 

If you keep in mind that whatever you 
return must fit into the available 
registers. .. into thirty-two bits for most ap- 
plications which do not involve floating 
point numbers... you’ll avoid a number of 
obviousproblems. 

In theory, any object can be returned 
by a function. In practice, as we’ve seen, 
this is not so. For example, this would not 
work. 

struct ffblk getfirst(s) 
charts; 

{ 

struct ITblkf; 

/* ..^mecodegoeshere*/ 
retum(f); 

} 

This function returns a forty byte 
struct variable... or, at least, it thinks it 
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does. As we’ ve just seen, you can’ t actual- 
ly do this. What you could do is this: 

struct ffblk *getfirst(s) 
charts; 

{ 

struct ITblkf; 

/♦ ...some code goes here*/ 
retum(0; 

} 

This second function returns a 
pointer to a forty byte struct, which is 
something C can do. In this case, the actual 
returned value is a sixteen or thirty-two bit 
value, which will fit in the available 
registers. 

As an aside, if you’re interested in 
seeing what the actual returned values 
from functions are, you might want to 
nose around using some “pseudo- 
variables” provided under Turbo C. If 
you were to put this line of code in your 
program, 

printfC'AX=%X",>X); 

the value of the AX register at that 
point in your code would be displayed. 
There are similar pseudo- variables for all 
the useful 8088 registers under Turbo C... 
you can use them to see what really comes 
back from C functions if you like. 

The second version of our imaginary 
function, above, has a problem too... but 
it’s very obscure. If you were to write such 
a function, the results would probably be 
useless. They would be correct when the 
function returned... the returned value 
would point to a valid jfblk struct in this 
case... but it wouldn’t stay that way very 
long. 

Recall that variables allocated within 
functions are actually placed on the stack 
for the life of the function and then thrown 
away. The returned value of our function, 
then, would point into a stack variable 
which would have been deallocated just 
before the function returned. If you call 
another function before you use the data... 
or if a keyboard interrupt were to be 
thrown, for example. . . the data in this vari- 
able would be overwritten and the value 
returned by the function would find itself 
pointing to garbage. 

The solution to this problem is to have 
C allocate the variable in a place which 
will not be overwritten. TTiis type of 
storage is called static.,, it’s allocated 
when the program starts up and survives 
untouched even when the fanction which 
owns it isn’t being used. Here’s how this 
works. 


struct fTblk *getf!rst(s) 
char*s; 

{ 

staticstnictffblkf; 

/* ...some code goes here*/ 
retum(f); 

} 

This function will return a pointer to 
valid data. When you return pointers from 
functions, it’s extremely important that 
you take care to make sure that whatever 
you’re pointing to will actually exist when 
it ultimately gets used. 

Pointer Checking 

Unless it’s told otherwise, C assumes that 
all functions retumedsigned integers. You 
can tell it otherwise by declaring at least a 
partial prototype for a function like the one 
we’ve been looking atsomewhere near the 
top of your program. You would say this: 

struct ffblk ♦getfirstO; 

This tells C to expect a pointer to an 
jfblk struct from getfirst, rather than an int. 
In a large model program, this means to 
expect a thirty-two bit number rather than 
a sixteen bit one, and failing to do this can 
result in some pretty spectacular system 
crashes if you attempt to write to an illegal 
pointer created in this way. 

This prototype also helps C type- 
check your code. Not only does it know 
that getfirst returns a pointer, but it also 
knows what sortof pointer it can legally be 
assigned to without a cast. This would 
cause the compiler to complain, 

char*p; 

p=getfirst("*.*"); 


whereas this wouldnot. 
struct ffblk *p; 
p=getflrst("*.*"); 

Both variables actually have the same 
structure, but C keeps you from acciden- 
tally interchanging them. 

Return Ticket 

It’s important to realize that a return value 
can be used just like a variable. For ex- 
ample, allowing that a hypothetical func- 
tion called message returned a pointer to a 
string, you could print the string this way. 

char*p; 


p=messageO; 

puts(p); 

Youcouldalsodoitthisway. 

puts(niessageO); 

Let’s further hypothesize that the 
function message returns a string based on 
an error code, as returned by the function 
screwup. Y ou could so this, 

inti; 

char*p; 

i=screwupO; 

p=message(i); 

puts(p); 

or you could be much more elegant. 
puts(niessage(screwupO)); 

In nesting return values like this, it’s 
important to note that the innermost func- 
tion will always be called first, its return 
value evaluate and then passed as an ar- 
gument to the next innermost function, 
and so on. 

You might well ask whether the 
nested version actually creates better or 
tighter code. .. or if it just looks like it does . 
The answer is not all that clear. In theory, 
the registers set by screwup should te 
pushed directly onto the stack and mes- 
sage should be called. This would be 
decidedly more efficient than saving each 
value in a dedicated stack variable. In 
practice, your complier may or may not al- 
ways handle things this way. It very often 
likes to create temporary stack variables 
behind your back to hold the results of 
nested function calls like this one, mini- 
mizing the actual space and time saving of 
such a structure. This will usually be the 
case if your nested functions involve one 
or more functions which accept more than 
oneargument. 

In the above example, the compiler 
shouldnothave to useany temporary vari- 
ables, and the result should be much 
tighter code through using nested return 
values. 

The most important thing to remem- 
ber aboutusing the values that are returned 
by your functions is that they behave like 
normal C values... ints, pointers and so 
on... and should be treated as such. As long 
as you apply the same rational to them 
what you would to other C numerical en- 
tities they won’t creep up behind you and 
grab you by the ears. H 


E&TTMarch1990 


35 


FEATURE 


Designing wHh 
|jcgic,Pai12 

Understanding hardware design with iogic invoives understanding binary arithmetic. 
Thismonthwe’ii iookatthe basisof binary numbers. 


Steve Rimmer 


Y oucan’treally design logic circuitry 
from an electronic point of view... 
or, at least, attempting to do so is exceed- 
ingly fhistrating. Traditional concepts of 
signals and amplitudes don’t really apply 
to logic. In its place, one has to start think- 
ing about things in terms of data. 

A single logical state is usually pretty 
meaningless. Combined with other logi- 
cal states, however, it may represent data 
and hence the true “signals” of logic. 
This takes some getting used to when one 
is thinking about how logic works, and 
considerable head scratching when one is 
try ing to debug the stuff. 

This month we’re going to have a 
look at the basis of digital data, binary 
numbers. While a bit awkward unless you 
were bom with sixteen fingers... and like 
to counton them... binary arithmetic is the 
fundamental key to understanding logic 
design. Without it, you’ll probably drive 
yourself insane trying to design half ad- 
ders and counters as if they were radios . 

Count by Twos 

Numbers of the sorts we’re used to work in 
base ten. Computer numbers work in base 
two. We are predisposed to think of things 
which happen in clumps of ten, that is, ten 
things, groups of ten things, groups of 
groups of ten things and so on. This cor- 
responds to thepositions in adecimal num- 
ber. The rightmost digit represents the 
number of things up to ten. The next to 


rightmost digit is the number of groups of 
ten, followed by the number of hundreds, 
or groups of groupsof ten. 

Because logic only has two states to 
concern itself with, rather than ten, it must 
deal with numbers either as base two... 
which is rather useless if you have more 
than two of something... or as some base 
which is an even power of two. The com- 
monly used one is base sixteen, 
hexadecimal, although a lot of early logic 
design used octal, or base eight. In a real 
sense the logic doesn’t care, and much of 
the numerical head bashing which goes on 
about logic design is for the convenience 
oflogicdesigners. 

Allowing that we have a series of 
logical states, like this: 

0000 

The rightmost state will represent the 
number of ones in the number, the next to 
rightmost state will be the number of twos , 
followed by the fours and the eights. 
These values are two raised to the power 
of zero, one, two and three respectively . 

Wecanusethis arrangement to repre- 
sent actual numerical data... in this case, 
numbers from zero through fifteen. The 
numbers workoutlikethis. 

0000 0 

0001 1 

0010 2 


0011 3 

0100 4 

0101 5 
0110 6 
0111 7 
1000 8 
1001 9 
1010 10 
1011 11 
1100 12 
1101 13 
1110 14 
nil 15 

There’ s all sorts of significance to this 
table, someof which won’tbeapparentfor 
a while. However, note that each of the 
state diagrams... binary numbers in com- 
puter terms... can be derived from the pre- 
vious one by doing a binary addition of 
one to the previous value. Let’s see how 
this works in state terms . 

The binary value for eleven is 

1011 

If we were to add one to this, we 
would do the following in state terms . 

1011 

+0001 

Now, let’s work through this, starting 
with the rightmost value. One plus one is 
two... in most parts of the universe... but 
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two is an illegal value for a system which 
can only represent zeros and ones. As 
such, the result of this calculation is zero 
with carry. The next state would be 
oneplus zero plus the one represented by 
the carry. This would be zero, and again 
there would be a carry. The next state 
would be zero plus zero plus the one of the 
carry, for a grand total of one. The final, or 
‘ ‘ high order’ ’ state would be one plus zero 
with no carry. The resulting binary num- 
ber would be 

1100 

which is, in fact, twelve. 

Obviously, this is something which 
could be handed using gates. A binary 
adder is a simple logic array which accepts 
two binary numbers and produces a binary 
result. We’ll discuss the design of such an 
array shortly. 

There’ s another way of looking at the 
process of binary counting, one which is 
important in discussing counting circuits, 
a primary tenet of logic design. Consider 
that each state can be derived from the last 
by flipping individual logic lines, or bits. 
Beginning with zero, flipping the low 
order, or rightmost, state gives you one. 
Flip it again and it returns to zero and its 
carry flips the next state, giving you two. 
Flip it again and it becomes one, giving 
you three. Hip it again and it becomes 
zero. Its carry flips the next state, which 
also becomes zero. Its carry, it turn, flips 
the next state, giving you four. 

Postulating a black box which be- 
haves in this way, four such boxes would 
allow you to count in increments of one 
from zero through fifteen. Such boxes are, 
of course, the basic logic elements called 
flip-flops, of which much more will be 
said later. 

Hard Design 

Figure one illustrates a complete 
schematic for a four bit binary adder, this 
one pinched from a logic manual. If you 
study this thingfor amomentyou’ll under- 
stand what it’s up to... and that it’s not a 
fierce as it appears. 

If you look at any one of the four 
groups of gates at the left of the diagram, 
you’ll pretty well see how a single bit of 
binary addition works. The NOR gates 
handle the addition and NAND gates 
handle the carry. If both inputs are one, the 
result of the addition must be to set the 
carry for this binary digit, passing the 
carry on to the next one. Otherwise, the 
result of the two input bits will be found by 


ORing them. If either is one, the result will 
be one. 

The binary adder represents a typical 
exampleof logic design. We can analyse it 
here with the leisure of hindsight, but the 
approach to creating it will apply to any 
logic array which accepts a finite number 
of binary states as input and produces a 
finite number of states as output. 

In order to create a binary adder from 
scratch, you would start with the problem 
of adding two single binary states 
together. We can represent them and the 
result of the as yet undesigned adder with 
truth tables. 

STATE 1 STATE 2 OUTPUT 
CARRY 

0 0 0 0 
10 10 
0 110 
110 0 

It would be easy enough to design a 
logic array which would accept these two 


sets of input states and produce these two 
output states. In a sense, you don’ t have to 
know how to do binary addition... all you 
have to do is to create a gate array which 
produces the desired truth table. 

The approach to designing the four 
bit binary adder in Figure one is essential- 
ly the same, and the design problem would 
typically involve a fairly massive truth 
table. Once again, the project is not really 
to design a circuit which adds per se, but 
rather one which produces the desired 
truth table. 

Many complex logic circuits can be 
dealt with this way. This approach tends to 
fall apart when you get into dynamic logic 
circuits, those for which you cannot 
develop a state diagram or truth table. A 
counter is a good example of this. Its out- 
put states are based both on its current 
input states and on the its previous input 
states. 

We’ll get into the rational for design- 
ing dynamic logic arrays later in this 
series. |[||| 



The logical functions of the 74C83 4’bit binary full adder. 
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NEW RELEASES 


BP 265: MORE ADVANCED 
USES OF IRE MULTIMETER $ 11,80 

This book is primarily intended as a fol- 
low-up to BP239, and also should be of 
value to anyone who already understands 
the basics of voltage testing and simple 
conponent testing. 

BP 261 : A CONCISE INTRODUCTK)N 
TO LOTUS 1-2-3 $ 11,60 

If you are a PC user and want to get to 
grips with lotus 1-2-3, then this book will 
teach you how to dojust that in the 
shortest and most eff^ve way. 

BP 248: TEST EQUIPMENT 
CONSTRUCTION $ 11,80 

This book describes in detail how to con- 
stma some simrie and inexpensive, but 
extremely useful, pieces of test equipment 

BP 245: DIGITAL AUDIO 
PROJECTS $ 11,80 

This book takes a look at the basic pm- 
ciples involved in converting an audio sig- 
n£ into digital form and then converting it 
back to an analogue si^ial again. It also 
contains practicd circuits for constmctors 
to build and experiment with. 

BP 251: COMPUTER 
HOBBYISTS HANDBOOK $ 23,80 

This book provides a range of useful refer- 
ence material in a single source so that it 
can be quickly and easily located. The 
subjects covered indude microprocessors 
and their register sets; interfacing serial, 
parallel, monitor, games and Midi ports; 
numbering systems; Midi codes; operating 
systems and computer graphics. 

BP 247: MORE ADVANCED 
MIDI PROJECTS $ 11,80 

This book includes circuits for a MIDI in- 
dicator, THRU box, merge unit, code gen- 
erator, pedal, programmer, charmeliser 
and aridyser. 


BP 260: A CONCISE 
INTRODUCTION TO OS/2 $ 11,80 

This book is for the multitasking PC user 
that wants to get the most out of their com- 
puter in effidency and productivity. 

BP 264: A CONCISE ADVANCED 
USER’S GUIDE TO MS-DOS $ 11,80 

This book is for the PC user that is loddng 
for ways to improve their system’s ef- 
fidency and productivity, while learning 
sometmngnew. 

BP 256: AN INTRODUCTION TO 
LOUDSPEAKERS AND 
ENCLOSURE DESIGN $ 11,80 

This book explores many types of 
enclosures and drive units. Crossover units 
are also explained, the various types, how 
they work, the distortions they produce 
and how to avdd them. 

246: MUSICAL APPLICATIONS 
OF THE ATARI STs $ 15,00 

A wide selection of topics is covered, in- 
duding the internal sound chip, MIDI, ap- 
plications programs such as sequencing 
and score writing, etc. Simple but useM 
add-on projects and MIDI programming. 

BP240: REMOTE CONTROL 
HANDBOOK $ 12.00 

Includes remote control systems, trans- 
mission links, digital electronics, met- 
hods of control, coders, decoders, etc. 

BP111: AUDIO $ 14.00 

Offers a wide range of material is covered 
from analysis of the sound wave, mech- 
anism of hearing, acoustics, microf^ones 
and loudspeakers, amplifiers, and mag- 
netic disc recording. 

BP239: GETTING THE MOST FROM 
YOUR MULTIMETER $ 9.00 

This book is aimed at beginners and those 
of limited experience of dectronics. Using 
the si^le conponent and circuit testing 
techniques in tMs book the reader should 
be able to confidently tackle servicing of 
most electronic projects. 


BP53: PRACTICAL ELECTRONIC 
CALCULATIONS AND 
FORMULAE $ 11,75 

A book that bridges the gap between com- 
plicated technicd theory and the "cut and 
try" method. A good reference book. 

BP174: MORE ADVANCED ELEC- 
TRONIC MUSIC PROJECTS $ 12.00 

Complementing Book PB74, "Electronic 
Music Prdects , BP 174 provides projects, 
sudi as a nanger, a phaser, mini-chorus 
and ring modulators, percussion synths, 
etc. Eadi project has an Introduction cir- 
cuit diagram and consUuctional notes. 

BP113: 30 SOLDERLESS BREAD- 
BOARD PROJECTS -BOOK 2 $ 9,00 
R A PenfoW 

A comparrion to BP107. Describes a 
variety of projects that can be built on 
plug-m breadboards using CMOS logic 
IC’s. Each project contains a schem- 
atics, parts list and operational notes. 

BP150: AN INTRO TO PROGRAM- 
MING THE SINCLAIR QL $ 7,80 

Helps the reader make the best use of 
the Sinclair QL’s almost unlimited 
range of features. Complements the 
manufacturer’s handbook. 

BP192: MORE ADVANCED POWER 
SUPPLY PROJECTS $ 8.00 

Robert Penfold. 

A companion to BP76, this book covers 
switched mode supplies, precision 
regulators, tracking regulators, computer- 
controlled supplies, etc. 

BP222: SOUD STATE SHORT WIVE 
RECEIVER FOR BEGINNERS $ 7,80 
R A Penfold 

In this book, R. A. Penfold has designed 
and developed several modem solid st^ 
short wave receiver circuits that will give 
a fairly high level of performance, despite 
the fact that they use only relatively few 
and inexpensive components. 

BP197: INTRODUCTION TO 
THE AMSTRAD PCs $ 20.00 

The Amstrad PC is an MS- DOS com- 
puter for general and business use. This 
bode explains all you need to know to 
start cor^ting. 

BP48: ELECTRONIC PROJECTS 
FOR BEGINNERS $ 7.80 

F.G. Rayer, T. Eng. (CB), Assoc.lERE 

In this book, the newcomer to elec- 
tronics will find a wide range of easily 
made projects. Also, there are a con- 
siderable number of actual components 
and wiring layouts, to aid the beginner. 

BP135: SECRETS OF THE 
COMMODORE 64 $ 5.85 

This book is intended as a beginner’s 
guide to the Commodore 64. 

BP155: INTERNATIONAL RADIO 
STATIONS GUIDE $ 9.00 

An invaluable aid in helping aU those 
who have a radio receiver to obtain the 
maximum entertainment value and en- 
joyment from their sets. 

BP130: MICRO INTERFAQNG 
aRCUITS— BOOK1 $ 9,00 

Aimed at those who have some ore 
vious knowledge of electrorucs, out not 
necessarily an extensive one, the basis 
of the book is to help the individual un 
derstand the principles of interfacing 
circuits to microprocessor equipment. 

BP131 : MICRO INTERFACING 
aRCUITS ~ BOOK 2 $ 9.00 

L^ded to caoiy on from Book 1, this 
book deals with practical applications be- 
yond the parallel and serial interface. 

’Real world" interfacing such as sound 
and speech generators, temperature, opti- 
cal sensors, and motor controls are dis- 
cussed using practical circuit descriptions. 


BP51 : ELECTRONIC MUSIC AND 
CREATIVE TAPE RECORDING $ 5,85 

This book sets out to show how Electronic 
Music can be made at home with the 
simplest and most inexpensive equipment. 

BP74: ELECTRONIC MUSIC 
PROJECTS $ 10.00 

R. A PenfoW 

Although one of the more recent 
branches of amateur electronics, elec- 
tronic music has now become extreme- 
ly popular. The purpose of this book is 
to provide the constructor with a num- 
ber of practical circuits for the less 
complex items of electronic music 
equipment, including such things as a 
Fuxx Box, Waa-Waa Pedal, Sustain 
Unit, Reverberation and Phaser Units, 
Tremelo Generator, etc. 

BP1 10: HOW TO GET YOUR 
ELECTRONIC PROJECTS 
WORKING $ 7.80 

R. A Penfdd 

We have all built circuits from m^azines 
and books only to find that they did not 
work correctly, or at all, whai first 
switched on. This book will help the 
reader overcome these problems by in- 
dicating how and where to start leaking 
for many of the common faults that can 
occm when building up projects. 

BP86: AN INTRODUCTION TO 
BASIC PROGRAMMING 
TECHNIQUES $ 5.85 

This hock is based on the author’s own ex- 
perience in learning BASIC and also in 
helping others, mostly beginners to pro- 
gramming, to understand the language. 

BP234: TRANSISTOR 
SELECTOR GUIDE $ 15.00 

Listings of British, European and eastern 
transistor characteristics make it easy to 
find replacements by part number or 
specifications. Devices are also grouped 
by voltage, current, power, etc., includes 
surface-mount conversicxis. 

BP233: ELECTRONIC HOBBYIST 
HANDBOOK $ 15.00 

A single source of easily located irifor- 
mation: colour codes, pmouts, basic cir- 
cuits, symbols, etc. 

BP101: HOWTO IDENTIFY 
UNMARKED IC’s $ 1.95 

An unusual and fascinating chart that is 
highly recommended to all those inter- 
est in electronics and which will hope- 
fully pay for itself many times over, by 
enaolmg the rEader to use IC’s that might 
otherwise have been scr^iped. 

BP121 : HOWTO DESIGN AND 
MAKE YOUR OWN PCBs $ 5.85 

The purpose of this book is to familiarize 
the reader with both simple and more 
sophisticated methcxls or producing 
printed circuit boards. The bex^ em- 
phasizes the practical aspects of printed 
circuit board designs and consmiction. 

BP125: 25 SIMPLE AMATEUR 
BAND AERIALS $ 5.85 

This book describes how to build 25 
amateur band aerials. The designs start 
with the simple dipole and proceed to 
beam, trian^e and even a mini-rhombicx 

BP 180 : ELECTRONIC aRCUITS 
FOR THE COMPUTER CONTROL 
OF MODEL RAILWAYS $ 9.00 

Shows how home computers can easUy be 
applied to the control or model railroads 
and other quite sophisticated control A 
variety of projects are discussed as well as 
circuits for train position sensing, signal 
and electric points control, etc. 

BP100: AN INTRODUCTION 
TO VIDEO $ 5.85 

This book is for the person who has just, 
oris about to buy or rent video equipment 
but is"nt sure what it’s all about. 









BP78: PRACTICAL COMPUTER 
EXPERIMENTS $5.25 

The aim of this bode is to enable the read- 
er to simply and inexpensively construct 
and examine the operation of a number of 
basic computer cdrcuil dements and it is 
hoped gain a fuller understanding of how 
the mysterious computer "diip" works. 

BP185: ELECTRONIC SYNTHESIZER 
CONSTRUCTION $9.00 

With this book a relative beginner shodd 
be able to build, with a minimum of dif- 
ficulty and at a reasonably low cost, a 
worthwhile monophonic synthesizer and 
also learn a great oeal about electronic 
music synthesis in the process. 

BP115: THE PRE- 
COMPUTER BOOK $5.85 

Aimed at the absolute beginner with no 
knowledge of computmg, this entirely 
non-technical discussion of computer 
bits and pieces and programming is 
written mainly for those who do not 
possess a microcomputer but either in- 
tend to one day own one or simply 
wish to know something about them. 

BP92: ELECTRONICS SIMPURED - 
CRYSTAL SET CONSTRUCTION55.25 

This is a book written espedaUy for 
those who wish to participate in the in- 
tricades of electrorrics. 

BP72: A MICROPROCESSOR 
PRIMER $5.25 

In an attempt to give painless approadi to 
computing, this inexpensive bode will 
start by designing a simple con^ter and 
then the short-comings of this simple 
machine will be discussed and the reader 
is shown how these can be overcome. In- 
cludes a glossary of microprocessor terms. 

BP42: 50 SIMPLE LED. 
aRCUITS $5.85 

Contains 50 interesting and useful cir- 
cuits and applications, covering many 
different branches of electronics, using 
one of the most inexpensive and freely 
available components. 

BP85: INTERNATIONAL TRANSIS- 
TOR EQUIVALENTS GUIDE $9.00 

This book is desigried to help the user 
find possible substitutes for a popular 
user-oriented selection of modem tran- 
sistors and includes devices produced 
by over 100 manufacturers. 

BP140: DIGITAL 1C EQUIVALENTS 
AND PIN CONNECTIONS $15.00 

Shows equivalents and pin connections of 
a popular user- oriented sdection of Digi- 
tal Integrated Circuits. Includes European, 
American and Japanese devices. 

BP136: SIMPLE INDOOR AND 
WINDOW AERIALS $7.00 

People living in apartments who would 
like to improve shortwave listening can 
benefit from these instractions on op- 
timizing the indoor aerial. 

BP156: AN INTRODUCTION TO 
QL MACHINE CODE $10.00 

The powerful Sinclair QL microcomputer 
has some outstanding can^ilities in terms 
of its internal stmeture. With a 32-bit ar- 
chitecture, the QL has a lar^ge address 
range, advanced instmetions which in- 
clude multiplication and division.These 
features give the budding machine code 
programmer a good start at advanced 
programrrring methods. This bode as- 
sumes no previous knowledge of eiiher 
the 68008 or machine code programming. 

BP59: SECOND BOOK OF CMOS 1C 
PROJECTS $7.80 

This book carries on from its predecessor 
and provides a further selection of useful 
circuits, mainly of a simple nature. The 
book is well within the capabilities of the 
begirmer and more advanced constractor. 


BP258 LEARNING TO 
PROGRAMING $19.00 

This bode is a guide to C programming. 

C statements are introduced and explained 
with the help of simple, but completely 
working pr^rams. 

BP141 : UNEAR IC EQUIVALENTS 
AND PIN CONNECTIONS $23.80 

Adrian Michaels 

Find equivalents and cross-references for 
both popular and unusual integrated cir- 
cuits. Shows details of functions, manufac- 
turer, country of origin, pinouts, eta., 
indudes National, Motorola, Fairchild, 
Harris, Intersil, Philips, ADC, AMD, 

SGS, Teledyne, and many others. 

BP7: RADIO AND ELECTRONICS 
COLOUR CODE AND DATA 
CHART $3.00 

Opens out to Wall Chart approximately 
584 X 457mm. Includes many Radio & 
Electronics Colour Codes in use in 
UK, USA, Europe and Japan. Covers 
Resistors, Capacitors, Transformers, 

Field Coils, Fuses, Battery Leads, etc. 

BP225: A PRACTICAL INTRODUC- 
TION TO DIQTALICs $7.00 

This book deals mainly with TTL type 
chips such as the 7400 series. Simple pro- 
jects and a complete practical construction 
of a Logic Test Circuit Set are included as 
well as details for a more complicated 
Digital Counter Timer project 

BP147: AN INTRODUCTION TO 
6502 MACHINE CODE $10.00 

The popular 6502 microprocessor is used 
in many home computers; this is a guide 
to beginning assembly languaga 

BP88: HOW TO USE OP-AMPS$r 7.80 
EAParr 

A designer’s guide covering several op- 
amp, serving as a source bode of circuits 
and a reference bode for design calcula- 
tions. The aroroadi has been made a non- 
mathematied as possible. 

ELBOnSOFELECTTTOhICS — 
ANOhKX)INGSEFIIES$r7.ao EACH 
OR ALL 5 BOOKS FOR $44.00 
FA Wilson^ C.G.I.A., C.Eng., 

Although wntten for readers wim no more 
than ordinary arithmetical skills, the use of 
mathematics is not avoided, and all the 
math required is taught as the reader 
processes. Each bode is a complete 
treatise of a particular branch or the sub- 
ject and therefore, can be used on its own 
with one proviso, that the later books do 
not duplicate material from their predeces- 
sors, thus a working knowledge of the sub- 
jects covered by the earlier bcxiks is as- 
sumed. 

BP62: BOOK 1. This book contains all 
the fundamental theory necessary to lead 
to a full understanding of the simple dec- 
tronic circuit and its main components. 

BP63: BOOK 2. This book continues 
with alternating current theory withcxit 
which there can be no con^hension of 
speech, music, radio, tdevision or even 
the electiidty utilities. 

BP64: BOOK 3. Follows on semicon- 
ductor technology, leading up to transis- 
tors and integrated circuits. 

BP77:BOOK4.A complete description 
of the internal workings of microprocessor. 

BP89: BOOK 5. A book covering the 
whole commurrication scena 

BP194: MODERN OPTO DEVICE 
PF^ECTS $9.00 

This book provides a number of practical 
designs for beginners and experienced 
project builders. These projects utilize a 
ranee of mcxlem opto-dectric devices, in- 
duding such things as fibre optics, ultra- 
bright LEDs and passive IR detectors. 


BP37: 50 PROJECTS USING 
RELAYS, SCR’s&TRIACS $7.80 
F.G. Raver, T. Eng., (CEI), Assoc.lERE 

Relays, bi-clirectiond triocies (TRIACs), 
and siliccxi ccxitroUed rectifiers (SCRSs), 
have a wide range of applications in dec- 
tionics today. This book gives practical 
working circuits which should present the 
minimum of difficulty for the enthusiast. 

In most of the circuits there is a wide lati- 
tude in component values and types, al- 
lowing easy modification and aciaptation. 
BP84: DIGITAL IC PROJECTS $7.80 
F.G. Raver, T. Eng. (CB), Assoc.lERE 
This bcxMc contains both simple and more 
advanced projects for the reader develop- 
ing a knowledge of the workings of digital 
circuits. To hdp the newcomer to the 
hobby the author has included a number 
of board layouts and wiring diagrams. 

BP95: MODEL RAILWAY 
PROJECTS $7.80 

Electronic projects for modd railways are 
fairly recent and have made^^sible an 
amazing degree of realism. The projects 
covered induded controllers, signals and 
sound effects: stripboard layouts are 
provided for each project 

BP144: FURTHER PRACTICAL 
ELECTRONICS CALCULATIONS 
AND FORMULAE $15.00 

This bock covers many aspects of elec- 
tronics where a knowledge and familiarity 
of the appropriate formulae is essential for 
a fuller understanding of the subject An 
essential addition to the library of all those 
interested in electronics. 

BP44: IC 555 PROJECTS $10.00 

EA. Parr, B.Sx., C. Eng., M.I.EE 

Every so often a device appears that is 
so useful that one wonders how life 
went on before it. The 555 timer is 
such a device included in this book are 
Basic and General Qrcuits, Motor Car 
and Mcxlel Railway Qrcuits, Alarms 
and Noise Makers as well as a section 
on the 556, 558 and 559 timers. 

BP94: ELECTRONIC PROJECTS 
FOR CARS AND BOATS $7.80 
R A Penfold 

Projects, fifteen in all, which use a 12V 
supply are the basis of this book. Included 
are projects on Windscreen Wiper Con- 
trol, Courtesy Light Delay, Battery 
Monitor, Cassette Power Sujmly, Lights 
Timer, Vehicle Immobiliser, Gas and 
Smoke Alarm, and more. 

BP49: POPUUR ELECTRONIC 
PROJECTS by R. A. Penfold $10.00 

Includes a collection of the most popu- 
lar types of circuits and projects which 
will provide a number of designs to in- 
terest most electrorrics constmetors. 

The projects cover a wide range and 
are diviaed into four basic types. Radio 
Projects, Audio Projects, Household 
Projects and Test Equipment. 

BP99: MINI-MATRIX BOARD 
PROJECTS by R. A. Penfold $7.60 

Twenty useful projects which can all be 
built on a24X 10 hole matrix board with 
copper strips. Includes Door-buzzer, Low- 
voltage Alarm, AM Radio, simal Gener- 
ator, injector Timer, Guitar Headphone 
Amp. and more. 

BP 103 : MULTTaRCUrr BOARD 
PROJECTS by R.A. Penfold $7.80 

This book allows the reader to build 21 
fairly simple electronic projects, all of 
which may be constmet^ on the same 
printed circuit board. Wherever possible, 
the same components have be^ used in 
each design so that with a relatively small 
number of components and hence low 
cos^ it is possible to make any one of the 

a 'ects or by re-using the components 
P.C.B. all of the projects. 


BP98: POPULAR ELECTRONIC 
CIRCUITS, BOOK 2 $9.00 

R A Penfold 

70 plus circuits based on modem compon- 
ents aimed at those with some experience. 

BP127: HOWTO DESIGN 
ELECTRONIC PROJECTS $9.00 

Although information on stand circuits 
blocks IS available, there is less informa- 
tion on combirring these circuit parts 
together. This title does just Practical 

examples are used and each is analysed to 
show what each does and how to apply 
this to other designs. 

BP195: AN INTRODUCTION TO 
SATELLITE TELEVISION $15.00 

For the absolute beginner or anyeme think- 
ing about purchasing a satellite TV sys- 
tem, the story is told as simply as sudi a 
complex one can ba 

BP106: MODERN OP-AMP 
PROJECTS by R. A. Penfold $7.80 

Features a wide range of ccxistmctional 
projects which make use of op-amps in- 
cluding low-noise, low distortion, ultra- 
high input impedance, high slew-rate and 
high output current types. 

BP107: 30 SOLDERLESS BREAD- 
BOARD PROJECTS - BOOK 1 $9.00 
R A Penfold 

A "Solderiess Breadboard" is simply a 
special board on which electronic cucuits 
can be built and tested. The components 
used are just plugged in and unplugged as 
desired. The 30 projects in this bode have 
been designed to be built on a " Verobloc" 
breadboard. Wherever possible the com- 
ponaits used are commcxi to several 
projects, hence with only a modest num- 
ber of compcaients it is possible to build, 
in turn, every project shown. 

BP122: AUDIO AMPURER 
CONSTRUCTION $6.75 

A wide circuits is giveii, from low 
noise microphone and tape head 
preamps to a lOOW MOSFET type. 
There is also the circuit for 12 v bridge 
amp giving 18W. Qrcuit board or strip- 
board layout are included. Most of the 
circuits are well within the capabilities 
of even those with limited experience. 

BP179: ELECTRONIC CIRCUITS 
FOR THE COMPUTER CONTROL 
OF ROBOTS $12.00 

The main stumbling block for most would- 
be robot builders is the electronics to inter- 
face the computer to the motors, and the 
sensors which provide feedback: from tire 
robot to the computer. The purpose of to 
book is to explain and provide some rela- 
tively simple electronic circuits which 
bridge the gap. 

BP108: INTERNATIONALDIODE 
EQUIVALENTS GUIDE $7.00 

Cross-references European, American 
and Japanese diode part numbers. Be- 
sides rectifier diodes, it includes 
Zeners, LEDs, Diacs, Triacs, SCRs, 
OQs, photodiodes, and display diodes. 

BP118: PRACTICAL ELECTRONIC 
BUILDING BLOCKS— BOOK2$7.58 
R A Penfold 

This sequel to BPl 17 is written to help 
the reader create and experiment with 
his own crircuits by combining standard 
type circuit building blocks. Circuits 
concerned with ^erating signals 
were covered in Book 1, mis one deals 
with processing signals. 
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GRAI- ANTI GWVITY GENERATOR $10.00 

^ LC7- 40 WATT BURNWGCl/mNG LASER $20.00 

* K RUM - HI POWER PULSED DRILLWG LASER $2000 

eotrcs- 1 MILLION \TOLT TESLA COIL $20.00 
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TM 

The DA/M 

The Lowest Cost Data Acquisition System 

Our DA/M can solve more of your data acquisition 
problems at a lower price than any other product on the 
market. DA/M’s are used for: 

• Military meteorological stations. 

• Building management. 

• Automated hydroponic farming. 

• Industrial process control. 

• Your application 

In fact, DA/M's can be used whenever you can’t afford 
to use any one else’s product. 

Made in North America, DA/Ms are available NOW! 


Phone 1-403-486-3534 
Fax 1-403-486-3535 
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DATA ACQUISITION AND MANAGEMENT CORPORATION LTD. 

# 140 , 17303 -102 Avenue 

Edmonton, Alberta , Canada T5S 1J8 
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Personal 
Cassette Amp 

Expandthe possibilities of your 
personalcassetteplayerwiththis 
small, easy to build portable 
power amp. 

Improving 
TV Sound 

S‘ereosound,SurroundSound, 
Dolby- how it works and howyou can 
jazz up yc u r system to take better ad- 
vantage of movie soundtracks. 

Guide 

to Capacitors 

A I ook at capacitor construction, 
theory and applications; howto calcu- 
latecapacitanceforvarious 
types ofcircuitry. 

Subscribe today! 

For advertising or subscriptions, 
please call (416) 445-5600, FAX 445-8149. 
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; $4.00 each* Ontario residents add 8 % P.ST. Some issues may be 

\ out of stock. Please call the Reader Service Dep^tment at, 
. \ (416)445-5600 or enclose a sel&addressed, stamped envelope for 
a complete list of available issues. 


■ 




Orders from the Bookshelf are tax exempt. 


® iPi 


Please add $ 1,(X) for postage. 
Ontario residents add 8% P.S.T. 
for Specials and Software. 


Si 




■ 


(jGt 

,the 

best 

rf 

pufesskMial 

creative 

services 


•Complete Desktop Publishing 
•Expert Editorial Management 
•Creative Marketing & Art Direaion 
•Professional Photography 
•Extensive Direa Mail Services 
•Moorshead Publications Reprints 
and much more... 

Call 



( '■ 0 M VI r N I c A T I 0 \ s 


Kenneth Marskell 
(416)445-5600 

A New Division of Moorshead Publications 

13CX3 Don Mills Road, North York, Ontario M3B 3M8 FAX: 416445-8149 




RINIHUISIIIG PROFirS! 
BUILD TEAM SPIRm 
RECOGHIZE VOLUNTEERS! 
REWARD YOUR EMPLOYEES! 
GET YOUR COMPANY 




At The Pin Factory, we can help you pin down your business with 
our custom lapel pins, charms, key chains, souvenir spoons, belt buckles, 
money clips and other pressed metal products, manufactured with the 
newest productton equipment available. 

We can help you create your own special "one-of-a-kind” item. Special 
die cutting will give your item a custom shape, in virtually any colour of the 
rainbow. Choose from our wide range of production materials, including 
precfous and semi-precious metals. 

We give competitive pricing, quality products and efficient, courteous service 
on all your orders, large or small! So call us today and let us show you 
how we can help you pin it down! 



9752 — 47 Avenue, Edmonton, Alberta T6E 5P3 
Phone: (403) 435-5944 FAX: (403) 437-4105 







For more information on any of the companies advertised 
in this issue, use the Electronics & Technology Today 
Reader Service Card. 


Here’s how It works: 

Each ad - and each product listed in the 
For Your Infomiation and New Products 
sections - has a unique Reader Service 
Number. 

Make a note of the number for each of 
the companies you are interested in... 

You’ll find the Reader Service Card 
bound into your copy of Electronics & 
TechnologyToday. Circle the ap- 
propriate numbers on the card, fill in 
the simple questionnaire (don’t forget 
your own address!), and send it off. 

A copy of your request is forwarded to 
each of the respective companies - who 
will be more than happy to respond to 
your interest by sending you a full 
information package. 

Use our card to 
get the 
Whole Story 



READER SERVICE CARD 

May 1989 


Card void 6 months after issue date 

Circle the appropriate Reader Service number below for more information, the 
advertiser will send you further literature free of charpe. PLEASE PRINT. 

NAME: 

TELEPHONE: YSfiO. 

STREET:.. Mams+reeJt: 

ciTYTOWN . .C.iyrY V.i.l.l£. 

PROVINCE AlbiCjr^tX POSTAL CODE 

COMPANY NAME: . 

JOB FUNCTION (CHECK ONE) 

5K6orporate Management □ Education 

□ Operational Management □ Technology 

□ Computer Systems Management □ Consultant 

□ Financial Management □ Marketing 


TYPE OF INDUSTRY (CHECK ONE) ^ 

□ Government QXonstruction 

□ Education □ Medical/Legal 

□ Finance □ Manufactunng 

□ Computer industry □ Other 

I have recently purchased the following products after reading about 
them In Computlrra Nowl: 

. . . 2 ^. ./ $ . 3 ^ 

$ 

Where product purchased 

Do you subscribe to Computing Nowl Yes No □ 

Complete below if you wish to take out a subscription: 

□ One year $22.95 □ Two years $37.95 

□ Bill me (subscription will start once payment is received) 

□ I enclose my cheque (send with card in envelope) 

□ Visa □ MasterCard □ Amex 


Card No Card Expiry Date 

Circle the Reader Service Card Numbers for the items In which you are 
Interested. 

1 2 3 4 6 7 8 9 10 11 12 13 14 15^^17 18 19 20 

21 ^23 24(^26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 

41 42 43 44 45 46 47 48 O 50 51 52 53 ^ 55 56 57 58 59 60 

61 62 63 64(®66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 

81 82 83 84 ^ 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100 





FORALLYOUR 

S 


T he buyer-friendly catalogue, 
from Moore. 

The next time you need to access the 
widest selection of quality computer 
supplies available in Canada, reach for 
the 1990 issue of Moore’s buyer-friendly 
catalogue. It’s yours - 

FREE. 

Inside you’ll find more than 1,500 items. 
Everything from ribbons and diskettes to 
continuous forms and laser products. 
There are workstations and maintenance 
supplies plus an extended section 
of software compatible forms. All backed 
by our 30-day product satisfaction 

To order, select the products you need 
and call us, toll-free 

1 - 800 - 387 - 7810 . 

Your order will be shipped within 24 hours. 
At the prices listed. 

That’s guaranteed. 

Need more information 
about our products? 

Call our toll-free 
“Info-Line” for immediate, 
helpful advice. 

Order your buyer- 
friendly Moore catalogue 
today. Call the toll-free 
number below or clip and 
return the coupon to us. 


1 - 800 - 387-7810 


Send me Moore’s free buyer-friendly catalogue. 






Company 


Phone toll- 
f r00* 

1 - 800 - 387-7810 

OR 

F0X. 

( 416 ) 270-3130 



BUSINESS PRODUCTS DIVISION 

The buyer-friendly catalogue 


Address (number and street; suite) 

City Province 


Postal Code 

Phone 

Fax 



MAIL TO: Moore Business Products Division, 4 Robert Speck Parkway, Suite 450, 
Mississauga, Ontario L4Z ISl. Or fax us your request at (416) 270-3130. 



Je 

prefere 

un 

catalogue 

en 

frangais. 


Circle No. 74on ReaderService Card 


]990Educat< 


T he introduction of 
the computer into 
the classroom 
curriculum has passed 
thepointofmere 
curiosity making the 
computer a valuable 
teachingtool and a 
mainstay of improved 
education. 


W ith the rise of 
in-service 
training 

programs, board level 
consultants, and several 
hundred software 
publishers with their 
countless numbers of 
educational titles, the day 
ofthebasementhackeras 
the school's resident 
computer person, simply 
by virtue of being the only 
one knowledge^le 
enough to turn on the 
machine, isbecoming a 
part of educational 
history. 


I t is time take stock and 
to take notice of those 
educators among us 
who have most 
vigorously and most 
effectively tapped the 
power of the 
microcomputer for the 
benefit of their students. 


I t is time to recognize 
the dedicated 
instructors who 
display the best aspects of 
imparting knowledge, 
while surpassing the 
limits of mere recitation, 
and actually strive for 
better development in 
every stage of 
microcomputer learning. 


I t is time to 

acknowledge the 
leaders who so very 
often pass unnoticed, 
amid the eagerness of 
training activities, in a 
nation as large and 
diverse as ours. 


C orrauters 

in Education and 
Toshiba ISD 
believe that such 
educators should be 
appreciated, and wish to 
help bring exemplary 
efforts tobothpubhc and 
professional attention. 


M oorshead 

Pubhcations 
andToshibalSD 
therefore announce the 
opening of nominations 
for the 1990 Educator of 
the Year Award. 


I fyou, a teacher, 

student, consultant or 
administrator, have 
personal, first-hand 
knowledge of an 
educator whose efforts in 
this field should be 
commended and worthy 
of note and reward. 
Computers in Education 
wishes to hear about 
them so that they may 
be placed on our slate 
of nominees for the 1990 
Award. 




)roftiie\fear 


W rite to US 

insufficient 
detail as to 
their endeavours so 
that an impartial judging 
panel willDe 
able to reahstical^ 
rate the quality of 
their efforts. 


Educator of the 
Year Award is 
March 30th. 

If a there is a tie, 
thejudgesmay 
announce the 
Award to 
co-winners. The 
decision of the 
judges is final. 


Send your nominations to: 

V.K.MarskeU, 

Publisher of 

Computers inEducation 
Moorshead Publications 
1300 Don Mills Road 
North York, ON 
M3B3M8 


T he Award, 
which win 
consist of an 
outstandingToshiba 
Portable Computer, 
worthy of the mest 
educator, wiU be made 
in May 1990, with an 
article about the winner 
appearing in the June 
1990 issue. 

A sforthe 

formalities, 
please include 
your name, address 
^ and telephone number 

I so that we may contact 

i youifourpanelhas 
further questions. The 
^ closing dateforthe 1990 

i 
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Cbmputetsin 


TOSHIBA 

CSD 


INFORMATION SYSTEMS DIVISION 



Vfv* 

WHILE YOU WERE 


T«lephon^ 


rmiirnd to ••• yoM. 


Returned you^ 


Operator 












If you feel that you’re caught in the squeeze to 
produce more with less, you’re In good company. 

Much of the productivity improvements demanded 
by the competitive Canadian business environment 
have fallen square on the shoulders of office 
support systems. 

. . . and while there are literally thousands of 
labour-saving tools available, the effort to compar- 
ison shop and evaluate often exceeds the time 
available to make that informed bu 3 nng decision. 

UNTIL VOW! 

We are pleased to present ALL BUSINESS EXPO 


ALL BUSmSS EXPO 

March 7, 8 and 9, 1990 
Exhibition Place, Toronto 


... a show that our research indicates is precisely 
what busy office managers ordered. 

Prom computers to fax machines, office equip- 
ment, software, copters, finsnclng, office design 
and f\irnlture, temporary services and much, 
much more , ALL BUSINESS EXPO will have aU of 
it on display. 

For all offices, all equipment, aU services, 
don’t miss 


Show Manager: Glenn Waterman 
Sales Representatives: Deanna Quattro 
and Darryl Bond 
Telephone: (416)252-7791 
Toll Free: (800)268-0387 
Fax: (416) 252-9848 

Managed and Produced by: 


INDUSTRIAL TRADE & 
CONSUMER SHOWS INC 

20 BurraucK Roao, tcmionto. Ontario, Canada msw 37,8 
TEL: (416) 252-7791 FAX: (416) 252-9848- ■ - 


In co-operation with: 


The Financial Post 


URGENT 


BUYING oma EOUPMENr 
IS AN AU BUSINESS PROPOSmON 





